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HCBHHUUaBBB 3 T S 4 1& 8 
mSCSSS^ESffl 3 T § 41* 8 # 
HCKS&S&EHffl 3TB41S8-1- 

xsohuusreb 3 t a 41*8 * 

3KK»*BE*WII 2 TB24§62^ 



3*«3Q»S 



81 18 2 

*K 

(Het)n Thr Pro Leu Gly Pro Ala Ser Ser Leu 
Pro Gin Ser Phe Leu Leu Lys Cys Leu Glu Gin 
Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 
Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys 
His Pro Glu Glu Leu Val Leu Leu Gly His Ser 
Leu Gly Me Pro Trp Ala Pro Leu Ser Ser Cys 
Pro Ser Gin Ala Leu Gin Leu Ata Gly Cys Leu 
Ser Gin Leu His Ser Gly Leu Phe Leu Tyr Gin 
Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro 
Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu 
Asp Val Ala Asp Phe Ala Thr Thr He Trp Gin 
Gin Het Glu Glu Leu Gly Het Ala Pro Ala Leu 
Gin Pro Thr Gin Gly Ala Hcl Pro Ala Phe Ala 
Ser Ala Phe Gin Arg Arg Ala Gly Gly Val Leu 



Val Ala Ser His Leu Gin Ser Phe Leu Gtu val 
Ser Tyr Arg Val Leu Arg His Leu Ata Gin Pro 

2 tfU^T^Ktf t hH««3n--HiBIB 
? 3 ft £ w T & C t £ » tat £l ? & M 2* S3 * <0 £ DB 
SB 1 iBE8<D^'M7fK. 

7t:>vr-RNACt9tiliW^DNAt-il9 5Ct 
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Hot Ala Gly Pro Ala Thr Gin Ser Pro Het Lys 
leu Het Ala Leu Gin Leu Leu Leu Trp His Ser 
Ala Leu Trp Thr Val Gin Glu Ala Thr Pro Leu 
Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu 
Leu Lys Cys Leu Glu Gin Val Arg Lys lie Gin 
Gly Asp Gly Ala Ala Leu Gin Glu Lys Leu Cys 
Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 
Val Leu Leu Gly Mis Ser Leu Gly lie Pro Trp 
Ala Pro Leu Ser Ser Cys Pro Ser Gin Ala Leu 
Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser 
Gly Leu Phc Leu Tyr Gin Gly Leu Leu Gin Ala 
Leu Glu Gly lie Ser Pro Glu Leu Gly Pro Thr 
Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe 
Ala Thr Thr He Trp Gin Gin Het Glu Glu Leu 
Gly Het Ala Pro Ala Leu Gin Pro Thr Gin Gly 
Ala Het Pro Ala Phc Ala Ser Ala Phe Gin Arg 
Arg Ala Gly Gly Val Leu Val Ala Ser His Leu 
Gin Ser Phe Leu Glu Val Ser Tyr Arg Val Leu 
Arg His Leu Ala Gin Pro 

6 £ h«RttK=aa--«»H?Stt*S?a 



7 t hjR»^3Dz.-«aia?gti^fi-r^ 

ATG GCT GGA CCT GCC ACC CAG AGC CCC ATG AAG 
CTG ATG GCC CTG CAG CTG CTG CTG TGG CAC AGT 
GCA CTC TGG ACA GTG CAG GAA GCC ACC CCC CTG 
GGC CCT GCC AGC TCC CTG CCC CAG AGC TTC CTG 
CTC AAG TGC TTA GAG CAA GTG AGG AAG ATC CAG 
GGC GAT GGC GCA GCG CTC CAG GAG AAG CTG TGT 
GCC ACC TAC AAG CTG TGC CAC CCC GAG GAG CTG 
GTG CTG CTC GGA CAC TCT CTG GGC ATC CCC TGG 
GCT CCC CTG AGC AGC TGC CCC AGC CAG GCC CTG 
CAG CTG GCA GGC TGC TTG AGC CAA CTC CAT AGC 
GGC CTT TTC CTC TAC CAG GGG CTC CTG CAG GCC 
CTG GAA GGG ATC TCC CCC GAG TTG 6GT CCC ACC 
TTG GAC ACA CTG CAG CTG GAC GTC GCC GAC TTT 
GCC ACC ACC ATC TGG CAG CAG ATG GAA GAA CTG 
GGA ATG GCC CCT GCC CTG CAG CCC ACC CAG GGT 
GCC ATG CCG GCC TTC GCC TCT GCT TTC CAG CGC 



»BfIB3 62-129298 (2) 

Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin 
Ser Phe Leu Leu Lys Cys Leu Glu Gin Val Arg 
Lys lie Gin Gly Asp Gly Ala Ala Leu Gin Glu 
Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro 
Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly 
lie Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser 
Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin 
Leu flis Ser Gly Leu Phe Leu Tyr Gin Gly Leu 
Leu Gin Ala Leu Glu Gly lie Ser Pro Glu Leu 
Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val 
Ala Asp Phe Ala Thr Thr He Trp Gin Gin Het 
Glu Glu Leu Gly Het Ala Pro Ala Leu Gin Pro 
Thr Gin Gly Ala Het Pro Ala Phe Ala Ser Ala 
Phc Gin Arg Arg Ala Gly Gly val Leu val Ala 
Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr 
Arg Val Leu Arg His Leu Ala Gin Pro 

CGG GCA GGA GGG GTC CTA GTT GCC TCC CAT CTG 
CAG AGC TTC CTG GAG GTG TCG TAC CGC GTT CTA 
CGC CAC CTT GCC CAG CCC 

1 J << 7 9- K £ 3 - K ? 3 £ T # IX T C /fx $ n 

ACC CCC CTG GGC CCT GCC AGC TCC CTG CCC CAG 
AGC TTC CTG CTC AAG TGC TTA GAG CAA GTG AGG 
AAG ATC CAG GGC GAT GGC GCA GCG CTC CAG GAG 
AAG CTG TGT GCC ACC TAC AAG CTG TGC CAC CCC 
GAG GAG CTG GTG CTG CTC GGA CAC TCT CTG GGC 
ATC CCC TGG GCT CCC CTG AGC ACC TGC CCC AGC 
CAG GCC CTG CAG CTG GCA GGC TGC TTG AGC CAA 
CTC CAT AGC GGD CTT TTC CTC TAC CAG GGG CTC 
CTG CAG GCC CTG GAA GGG ATC TCC CCC GAG TTG 
GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GTC 
GCC GAC TTT GCC ACC ACC ATC TGG CAG CAG ATG 
GAA GAA CTG GGA ATG GCC CCT GCC CTG CAG CCC 
ACC CAG GGT GCC ATG CCG GCC TTC GCC TCT GCT 
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TTC CAG CGC CGG GCA GGA GGG GTC CTA GTT GCC 
TCC CAT CTG CAG AGC TTC CTG GAG GTG TCG TAC 
CGC GTT CTA CGC CAC CTT GCC CAG CCC 

* y*r*K*a-KT*se?tfB4 (a) 

t>-RNACfflfififtfcDNAT-*5£C.££«iai: 
& ; K ! J * 7 K E 5»J $ fc fct * © - SB £ ^ - K T £ 

* y *c y * K £ n - K T s m fc? CCT c n 
£ ?K 'J KE5»J a tt* V) -8B£ ^ - K t £ 

*. 

rhr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin 
Scr Phe Leu Leu Lys Cys Leu Glu Gtn Val Arg 
Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu 
Lys Leu Cys Ala Thr Tyr Lys Leu Cys Mis Pro 
Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly 
lie Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser 
Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin 
Leu Mis Ser Gty Leu Phe Leu Tyr Gin Gly Leu 
Leu Gin Ala Leu Glu Gly lie Ser Pro Glu Leu 
Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val 
Ala Asp Phe Ala Thr Thr He Trp Gin Gin Het 
Glu Glu Leu Gly Het Ala Pro Ala Leu Gin Pro 
Thr Gin Gly Ala Het Pro Ala Phe Ala Scr Ala 
Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala 
Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr 
Arg Val Leu Arg His Leu Ala Gin Pro 



»BBBS 62-129298 (3) 

Het Ala Gly Pro Ala Thr Gin Ser Pro Het Lys 
Leu Het Ala Leu Gin Leu Leu Leu Trp His Ser 
Ala Leu Trp Thr Val Gin Glu Ala Thr Pro Leu 
Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu 
Leu Lys Cys Leu Glu Gin Val Arg Lys He Gin 
Gly Asp Gly Ala Ala Leu Gin Glu Lys Leu Cys 
Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 
Val Leu Leu Gly His Ser Leu Gly He Pro Trp 
Ala Pro Leu Ser Ser Cys Pro Ser Gin Ala Leu 
Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser 
Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala 
Leu Glu Gly He Ser Pro Glu Leu Gly Pro Thr 
Leu Asp Thr Leu Gin Leu Asp Vat Ala Asp Phe 
Ala Thr Thr lie Trp Gin Gin Het Glu Glu Leu 
Gly Het Ala Pro Ala Leu Gin Pro Thr Gin Gly 
Ala Het Pro Ala Phe Ala Ser Ala Phe Gin Arg 
Arg Ala Gly Gly Val Leu Val Ala Ser His Leu 
Gin Ser Phe Leu Glu Val Ser Tyr Arg Val Leu 
Arg His Leu Ala Gin Pro 

nss^o«i[Di^ioinffiiK(D^His&^o 
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GCA 


CTC TGG ACA 


GTG 


CAG 


GAA 


GCC 


ACC 


CCC CTG 


GGC 


CCT GCC AGC 
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CCC 


CAG 


AGC 


TTC CTG 


CTC 


AAG TGC TTA 
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CAA 


GTG 
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ATC CAG 
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GAT GGC GCA 


GCG 


CTC 


CAG 


GAG 


AAG 


CTG TGT 
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ACC TAC AAG 


CTG 


TGC 


CAC 


CCC 


GAG 


GAG CTG 


GTG 


CTG CTC GGA 


CAC 


TCT 


CTG 


GGC 


ATC 


CCC TGG 


GCF 


CCC CTG AGC 


AGC 


TGC 


CCC 


AGC 


CAG 


GCC CTG 


CAG 


CTG GCA GGC 


TGC 


TTG 


AGC 


CAA 


CTC 


CAT AGC 


GGC 


CTT .TTC CTC 


TAC 


CAG 


GGG 


CTC 


CTG 


CAG GCC 


CTG 


GAA GGG ATC 


TCC 


CCC 


GAG 


TTG 


GGT 


CCC ACC 


TTG 


GAC ACA CTG 


CAG 


CTG 


GAC 


GTC 


GCC 


GAC TTT 


GCC 


ACC ACC ATC 


TGG 


CAG 


CAG 


ATG 


GAA 


GAA CTG 


GGA 


ATG GCC CCT 


GCC 


CTG 


CAG 


CCC 


ACC 


CAG GGT 


GCC 


AfG CCG GCC 


TTC 


GCC 


TCT 


GCT 


TTC 


CAG CGC 
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CGC GCA CGA GGG GTC CTA GTT GCC TCC CAT CTG 
CAG AGC TTC CTG GAG GTG TCG TAC CGC GTT CTA 
CGC CAC CTT GCC CAG CCC 

i J 1 7 9- K £ 3 - K t 6 3 \R ¥ « T IC * 5 n 

ACC CCC CTG GGC CCT GCC AGC TCC CTG CCC CAG 
AGC TTC CTG CTC AAG TGC TTA GAG CAA GTG AGG 
AAG ATC CAG GGC GAT GGC GCA GCG CTC CAG GAG 
AAG CTG TGT GCC ACC TAC AAG CTG TGC CAC CCC 
GAG GAG CTG GTG CTG CTC GGA CAC TCT CTG GGC 
ATC CCC TGG GCT CCC CTG AGC AGC TGC CCC AGC 
CAG GCC CTG CAG CTG GCA GGC TGC TTG AGC CAA 
CTC CAT AGC GGC CTT TTC CTC TAC CAG GGG CTC 
CTG CAG GCC CTG GAA GGG ATC TCC CCC GAG TTG 
GGT CCC ACC TTG GAC ACA CTG CAG CTG GAC GTC 
GCC GAC TTT GCC ACC ACC ATC TGG CAG CAG ATG 
GAA GAA CTG GGA ATG GCC CCT GCC CTG CAG CCC 
ACC CAC GGT GCC ATG CCG GCC TTC GCC TCT GCT 



WE-T (CCT rCSFJ £«ET£> gtt££* 

w annas* T®iz%m®x>f&9zmmzxft?%m 

(CCT rtn&I* ( granulocy(e) J t» 
To ) T^B^Y ? - vA*S&£=ia-- 

t Z> 0 ¥ ft tt TT 5 C A: Xll 5 n X 0*fc 
(PluznikiSach : J . Cell. Coup. Physiol . , 
66S 319PT (1965). Bradley tHctcalf : Aust. 
J. Exp. Biol. Hed. Sci. , 443287 M 
(1966)). 

t*^»fljT*ttiDa, fci:^^, tub, mww 



??raB362-129298 (4) 

TTC CAG CGC CGG GCA GGA GGG GTC CTA GTT GCC 
TCC CAT CTG CAG AGC TTC CTG GAG GTG TCG TAC 
CGC GTT CTA CGC CAC CTT GCC CAG CCC 

*1CV^7*K*=i-KT$BeytfB4 (A) C?k 
KSlRft. 

h JHSt B IRfflfla 0) ^ □ - - m OL £ * t£ -5 fc » C * 

$n^ct/rJ05nx^^ o csFcutmaB- 

WB??Q7 ^-^(O^ainaiCflrmLX, ^(D19 

»€«au»fl:fS*LT, **3e*T-a«Bip> 

1HB v O u 7 7» - v A* 6 tf£> =3 a - - £ Jim? t£ 
*ftra*6o««B-WBv?a7 7»-S?CS F 
(GM-CSFtBffit^. ) . itUXiUBv 
O a 7 ^ - i?<b n a - - £ JB0cS t* £ftnj * o 
lH£H7^a77-yCSF <M-CSF£«22ir 

ffittCSF (mu I t i -CSF£3E?-& 0 ) , 

-*B**1!*fl^*fcO»ltSt«CSF (G- 
CSFtBiBTft. )4W7^7^MU, 

^n^n(D^r^7^cj:oxewfl0fla<D»ttS 

[Asano : ftSH-Hetabol isa and Disease. 222 
24915 ( 1985) . Yunis 3 : "Growth and 
Haturation Factors " . edited by Guroff. 
John Hi ley &Sons. NY. J_S, 209PU1983)] „ 
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ifi] ft W V S * <0 ifo S ¥ »£ SI 0) JW S K 1fr C S t> 
«)Tffig>iCi:T-39^o *Tt>G-CS F<D£& 

^awe^offlfS/t^/riisenT^o, see 
rib <o & m t ? m ^ <o g - c s f o) sa Ac « e ra ii 

G-CS FOm&t8N<Dfc«>Ctt**7fcnxS 
5G-CSF*WB*a»ttT«*tf, G-CSF 

5»s<DG-csF*£5cti«»fceaaB* 

«B t * * & £ <D Hj3£ ^ 5fc fc"*a<D a - £ 
G-CSF£W&lCtt£oX^£^„ ffi^X, ffl 
»*DNAttW*W^TG-CSF**BCBa 

y k & « x- n t> s n * e h a ft a =i o - - m & h 



^^W05jaifi?fctW^tfG-CSFStl^^T 
ft* y*y*K£****li/}*«**tt*l»* 
ffllB9^SG-CS F«3-KT4mRNA«a 
^Ufclfi, ttra<0£»CJ:02*fflcDNAIC« 

igjcjs^xtt, t hPE£S£fc*<D$aiiS&ciiu-2 
(Collection Rationale De Cultures Oe Hicroo 
rganisnes (C. N . C. M)3F£E8*§I- 483) 

»sttx-$^>ajfE, a»-&^tt«AUfcift<D?ai(Httx- 

t>«fcl*. X, mRNA©a^ttTTX-Cf|b(0C^<O 

WO) y tf* ^ u 7 - tf -r > e tr s -WteTiz 59 as 
SttMKUI. 7x/-A/»B!*ff-5 (BergertBi 
rkcnncier : BiochcBistryl835l43H<1979)£:# 
IS) ^7-^>^7f->7±- MQBB, Cs 
C I 3(a0G3<b$iT9 (Chirgwinf? ; Biochcni 
stry18>*5294g(1979)££!B> CfcCfcoX, £ 



»BIB362-129298 C5) 

T s tt € r a -ic » ^ * y k * s « * s t) <n x- $ 
a. xa* y^y*K*s$?afc«>cre^6n 

G-CSFStl£S*$*y^y*K*3- 
MSftfioT, !*L<tt*aBBHttEai> 
fctC<fci915-17S®#fc UTBStl*, thG- 
CSFBtl*fi*a#y*Cy?-K£a-K**;rf 
?tr>>r-RNA (mRNA) tCtBMft&DNA 
(cDNA) + <fc9SO<fct@4 (B) <Dtf 

u ^yf-Fixttn*3-Ff *Be?a5*^tt 

*<D-ffi<fr*?*£fc<Z>X-(&*3, SSCSSffllCtt© 
4 (ft) <&Jfi3E5»J<D5' -*«/>*S31-33*^U 
tf^KteOATG^S 640-642 2^U*^Kfc 
©CCCfT-roE?J, 121-123 tt<DACC/)*S 
640-642 fc<DCCC2X<DE£J£ fcfct@4 (A) 
C2Stt?nfcE5lJ39-5^tt^a)-SJ^e^^t)0 
X*fc5„ 



RNA£&fci&. * yzf (dT) -t»A/a-*t> 
tr77*Q-^2B^ffl»t"?'«>?KVU-tr77'a 
-^3£ffl^fc77-f-T * -rt^Afcfc&^U 
Ay^tt-C^O^'; (A* ) RNA (mRNA) 
€B5CttfXgft f *fc5>3BBK»EI8<>tt 
3?CJ:OjKU (A + ) RNA£35iCftE?£;r<t 
fcX-S-ft. 

±e<dmk Lxeren/tmRNA/^. g-csf 
iStttto^y ^y^-K*3- KT-&ti<ox-a5-6 

CBiRStt* ^JStttt^M^S/J^ CtG-CSF 
5tt*^ffl^X^(D^>/\*^^RS|S7-55<0^a;^ 

(Xcnopus laevis) <DPPBlSBflaw:mR N A^LEA 
UXSfl^^ti/cO (Gurdon^ : Nature. 233 S 

177H(1072)**IH) , &Z>Wj**m\KKtiL 
S (Reticulocyte) «i?>/J\3CE^ (Wheat gern) 

^^WfOUfcia.viRB^Rtonx^^ (schicir 

tHcnsink : "Practical Hcthods in Holecular 
Biology". Springer- Verlag, NY. (1981)). 
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G-CSF£tt<n«£fct©tffflfl3*fflC>fct*3 

o^Xtt!£&#35& (Hetcalf : -Hemopoietic 
Colonies", Springcr-Verlag. Berlin. He i del 
berg. NY (1977)) . 

ffi3<Bfin£7mx-&fcmRNA£R3?CLX1 
*ffiCDNA£££Ufc«. C<D1 *fflcDHA/>*6 
2*fflcDNA£6«b, as%^^^-ONA 

(Escherichia coli) fciffc^HKftUX, mn 
KM<DDNAB(ttT, cDNA7-f77'J- 

mRNA^62*HcDNA^l^i:a, «tL 
tfmRNA©3' -5fc£C3*-5tf UA-lflClfl*li 
W&Tpjif (dT) £y5-r^-£LX]$K¥B 
JRT-5S@3T«>/)^ $fcfctG-CSF^>/O(07 
^ J KSE5iJ<n-Bt: ffiiS* -5 * l> =f 7 ^ U it * K 
£SflcL. Cnfcy^-f^-fcUXaE^B&X 
SaaUXmRNAtCfflJSWfcc DNA^^fi2?5, 
2^cONAfcl, 7A//»UBlT-mRNA^» 



2*fflcDNA£^*-£:&l£3ttatCtt, 
DNA5(cffiiCffitSnIffi^*ffi^OW«>A:<, 
fcffc¥S«DNAffi*£>g/inb, ?«>Mffilff5&* 
m^T IfigiS t* * - D N A £ A T P £ £ T 

ICT4 7?-5?DN A'jyj-izTfflPEirSCtC 
<fc9f7^Cfc#XSa. fc&^fcU ?&MIBfl*$ 
fc/D^ T 0333 t* ^ 2 * - 0 N A <t 2 *SBcONA 
O^n^niCdG. dC-S! (fc3<^«dA. dT 
-8) £tttt!UfcK. MxtffiDNA^SCrSa 
*»&*£C£C£oXt>lT^C<i:tfX-££ (65 
EHolecular cloning ££55) • 

C5LX$6n/cffl&iiDNA(*lCi:£®£8B 

Hanahan tf»l8lCEaux^&finS7?fc (J. 
Hoi . Biol. : 1663 S57H 0983)) . 
CaCI 2 I^MgC^ XtlRbCI £&#et* 
T L fc a > tTr > h ffllB C Sfflft 7l D N A 

0 W £ ? a £ (c * * 8 £ IT * SI Q £ & * 1 2> c 
-f >S-7 i a>c DN A0^a->«;T-ffl 



#I!JB3 62-129298 (6) 

K-8fc£Ofc«> WSnfcl *fflcDNA£35fc 
¥ft?£XfctDNAtflM^-t: (M^tfKlenowCBfi 
>tW> XiaifiS I 5t£U7-tfWT-HBbTffl$ 
<&&^fcJU E&RNase H#<fcVDNA 

-t'I5) STBSTSCfclCfcoXfcfcSCi: 
#X-£3> (W*fcr* Haniatis?? ; Holecular clon 
ing . Cold Spring HarborLaboratory(1982)3> J: 
VGublertlloffBan : Gene25§ 263MU983)££ 
I, ) . 

COJ;^CUTB5nfc 2*S8cDNA£2^ 
fc^?*-, Wiilf* DSC101 , DDF41. 
Co I E1. DM B 9 . DBR322 , DBR327 . 
DACYC1 <X<t*Cfta?n*EK32T^^^K 
^^^-T>, ^gt. ^c, ^gtlO. ^gtWES 
£ £ teres* na 7 7» - 5? ^ O 9 - £ £ (Cffl^a 
A,*f«, ABSS (X1776 ; HB 101: DHL C 
600fc&£> W*JBHEi*OTcDNA^-<75 
U-^9§CttfT*S$ («^tf, ffitii "Holecu 
lar cloning " £S!5) « 



^5nt777-7-ft^a (Taniguchi 5 : Pr 
oc. Jpn . Acad. 55gSer . B. 46411(1979)) 

t'-rii (Nagatal? ; Nature 284g 316U 
( 1980) ) XfctS* >/\'^?J(07^y IKffi 

« £ t> <!: IC U T ft ¥ S f£ L A: * U =f 2 ? U * K 

TU^Ytf— >a>fc (Wallace I? : Nucleic 
Acids Res . . 9.5 879FU1981)) <t£*JBl^n 

C<DJ;-3CLT^o->ft£nfcehG-CSF 
S BFt n Ut a S ^ ^ O H - D N A C 19 V SI H ii C; 

a fla c m ^ x m e ? ^ je is ^ u ^ c t // oi « x- 35 

EU£&1fc?3£fllfla<£:OXU, M^llEscherichia 
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coli. Bacillus subtil is . Bacillus thenophi 

lus wtfimtr$nz>. Bftoats? zcnwow 

£8£BE5i]*£A,X^a77;*^ K^^^-tBi 

-T*35*PBR322 */B^T»8KftT^Ci:tf 
X3S(Boliver^ ; Gcne2 S95H(1975)**{H> • 
PBR322 tt7>tr^y>^<fctfxh7^-f 
>Htl<Da£?£SA*X-£?K £55#<D»tl* 
Wre*SC£CJ:oXftmfcftlfflB£Js3£*SC 

©TD^E-^- (Chang S : Nature 2753 615S 
(1978)) . X><?9 K-^Tn^E-^- (Goeddel 
% : Nature 28m 544U(1979)*#S„ ) *5<*tf 
h';rh77>7Di-5i- (Goeddel 5: 



^7^STt>G-CSFiStl*<iT$Ci;tfa5 

Wittf, £h-f>*-a-r*>2 (IL-2) 
atc^i/^x-r >Cffl^*ai2§E5!J*t? 'J > 

* K # > * - □ -r * > 2 S II £ ft 8 * 5 C £ 
iTT-CStt t&o X<^£> (Wano¥ : Science . 
_224S 1431^(1984)) . ^fltt)^, fn^SC 

t* t r-G-CS FStt^STSIBO^niTO^'J 

tt^^RIBt G-CSFfiU£to£»&7;fcic 
O^XMmc&9J?££lXT<03tB9Xi&3>. 



?.!fSira 62-129298 (7) 
Nucleic Acid Res. ) jLS4057JI(1980)££iH) 

tt±©ffl$S£-'^*-«£ffl^Xe hG- 
CSFgtl**f?$;Ky/<7^K£»$Ctt, ± 

•eat^ctt, ^JDO¥s^ra^xff3ch/r 
-ess. 

>ae : Fl?XSl5nx^-5J:dtC. *f&s& 
( polyiorphysa ) *Stt?^5n (Hiitf 
Hishi m : J. Biochei . 97£ 153H (1985)£ $ 
B) , C<0£J&JB*C<fcoX1 B£fctt^nC(± 

roafttta5oxt>7^yii6tt^<$t)5ft^«d 



(1) yo-T(0M5« 

HSfflfflttiC H U - 2 <B«a±fc/>* 5»W UT 

inen/t^-ehCSF • * >a*co**tn* 

*<BffittCO^Xt>7^yfl6EW*»£Ufc. 
imt&m3 (i). (ii). (iii) } 

*a>7^y ke9J^a*5@i cssnaEMc 

Wl5?a3fim<D3t^U;t*K7a-T(A) . 7 
□ -7(LC) «ACf7a-T ( I WQ) £Sifi 
U/t. (XtiH4 ) 7D-71AJ ttat&LfcMB 
C0?^U?r^K^5>&5aSS7a-TX*35*. 

7Q-7 (IWQ ) tt. th3U5/^h=t->a 
ifi?O^Q->ft:xrac^5nfcflDa (Takahashi 
5 :Proc. Natl. Acad. Sci . . USA # 82^1931 
11(1985) ) x** 5/>£ffin]Ofc30B<Da! 
Rblt5t^U^f-KT-«d« 7Q-7 (LC) fct 
3&fiS«3 (i)CSUfc7^y|»En«)N*ai>S 
32-39ffitC«I^T^fiIi»€:. B 3 IC* Ufc JSSIE 
?J £ Q «C U X £ jfi U fc 2 4 QS O * £ U * -7- K * 5 
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aya-TX-33& # 

^ t a/ at * go to & c a re o t tr ^ c t # x s . 

Harang<08WtCE>S3tiTt^ (Tetrahedron 39 
«3-22M(1983)) tfrTjfl&oai&SlftSa ( W*. 
IfApplied Biosystca ttSl) fcJB^Tfcfr^Cfc 

a*<&fta<D7^yKEMcs^<fc<ox<fcox 

(2) cDNA'7-f7-r'J-0«S 

CHU- 2WBC5r7-*>**5'7:>-- hS 
»€ifl;LT*€5?*-fXU, CsCIEKflKiS 
<C*t&(C£0£RNA$ff*. 

C04RNA^5^U^ (dT) trA/d-HXi 
^AC^D^ 1 ; (A* ) RNA^i3»Jbfc«, a 
£¥B3i5lC<fc91*&cDNA£6«0. RHase 
H££CFE. coliDN A*U*^-tr I£ttl*X, 
2*&cDNA£$fco »5tifc2*:acDNA 
(CdCSl^ttttlb. Pst IWKSi&CdGSI^tt 
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MUfc D B R322 19*- £Ofcaf£t*T, *S 
KX 1776***23 ttft<*t>* PBR322 JftcDNA? 
-f7^y-*«HUit. (XSEM5. 6) 

BlttC, EcoR I y V/i-tJB^T, 2*ffl 
cDNA^>l 0 t 10"C9 9-&]Bt&U« H?- 
v«cDNA7-f77 , J-^ffi^^fc. (SfiSW 
7) 

(3) -X9*)--yj 

DBR322 JRc D NA7^77'j — Etl5R<OSlR 
^9^7> 541iI«CB£0, 32 PXfi*M 
eaUfcTa-T ( I WQ) *«^T, =»a-- 

□-VtfSMXSfco ca>^n->*r, */»/>7 
nnv>;ii (Southern; J. Hoi . Biol. 98 
# 503MU975)) £ffiO x X56C5?$SIC&WU/t<!: 
C5,7Q-7(A) £t>/W7U5r-f XUfc. 

(Sanger ; Science 2l4-g1Z05H(l981)) iZXo 

S^tifccDNA-O^- b<75ffiSE$»J£0 2 



Cfxto @2C*3n*iD<. CWcDNA-O 
V- htira-T ( IWQ) 35J:CfTQ-T(A) 
^SC 308i££ita*Sfc9> Hft6M3(iii) 
b ft: 7 ^ J KGN€ SO 830(0 7 ^ J K£ => - K 

C<7) 308J£HH££trDBR322 t65ROT7^ 
^K€UTDHCS-U«ET5. (1S/j6W8> 

DHCS-1^5»5n6 
DNAifr^^h7>^L/-'>3>ii (fitt, 
Molecular Cloning tCIIUWCab, C 

n$7Q-7tUT>l O t lO&JfcCDCDN A^-f 
77'J-^77-^A-rr , J5r-f tf-2/a> 

(BcntontOavis : Science 196g 180^(1977) 
lCJ:O^^U-->^bT 5 HO? 

c DN A^StrtiS^n^^a-vco^T^a) 
fi^E5»J^rt5i$i:Rg«&0»£T-^SUfc. (03) 
@3C7*5na«K. COcDNA-f >»/-h 

^5, 



COcDNACJ:oTa-K$n^7^yKlii! 
5»JUI@ 3 n ArfiD < 3 T 3 * . 

E COR 1 WSi&ttCCOc DN A^WAUfc, 
DBR322 £&&?$xs/xy t7 ( E . 
coli) X1776ttU % II*Ktfiafi&£&X£BitfiWI 
5£ffiC55t3nxt^ (FERMSSES3P- 
8352) . £fc. C<DcDNA£DBR327 
[Soberon W ; Gene 9. 2 2878(1980)] fcEcoRI 
2BfoXIS£Ufc7 : 7;X^K€'I>BRG4 

£<DJ: : 3tCUXt9SnfcDBRG4£, MRB 
3RE coR I XfflJ£LX8Sn$tt1500)2S|«<D 
cDNA^SCDNAWi**-? ? h^V^l^- 
->a>Qt (ffiUit&Holccular cloning £■$&) (C 

xfcaesau, cn$7a-7tux, HifJat 

10&3R£)C DNA7-f77 l J -^77-^a^7 
uy-f tf-S/a> (fifiitJBentonfcDavis 

A 7 7-->DNA*G9£Ufc - hatrA/Q-^tfi 
«*2«ft*bT«55. ft!CiJ^fc7a-7 (IX) 
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W^tft£Ufci:C^@4 (A) IC*<* fiSMK 

S£«»l3(i) CS$nx^^G-CSF^>A- 
^<DN*a7^yKE5»Jt<0tt«lCJ:0, *CDNA 
fct5' ~*S2a>S31-33;?^U**K&<0ATG 
E5iJ^65c&^D> 118- 120fc<DGCCE9JT-« 
t> -5 9 0 fl S W tC <fc o T 3 - K £ tl * 5/ ? ^ A/ ^ T 
^Kifc^tf 121- 123fc<DACCE$*Jj*Sft&£9 
640- 642tt<DCCCE$UT-»S 522fflSaC<|: 
^Ta-KSnMJiG-CSF/l? 1 ; ^Tf-K c 
f8^"r*fflSE9J€SA,T-^«>C4:^t)^ofc # 
«oT@4(B) lC^?n/t7^yKEWI<0,-K'J 
ACT^Kfct 204©<B7^y&/>*5fc9. 
flli 21977. 35$r/l/h>£5tB3nfc 0 (ulttC7 
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^/KK5»JD©^^7fKtt 174B<D7^yK 
^Oft^ffltt 18671. 42$r/UK>T-J9 
ofc. (HffiWIO) 

©U^>/\-^HO)C3(tf:aJttCB0UTUt, 31-33 
ft tt * C 58- 60tt £ 5 t * U 67 - 69fc <D A T G t> H9 

E COR I WKaBtelC*cDNA£SSAUfc 
PBR327 ^St^l->i'jt7 - D'J (E. 
coli) X1776fcttX£g*Rffl£»imi£*W^ 
BitCSFKSnT^S ( FERMS5tS^P-8453) . 

(4) m»x<*<92-<Dmm 

6KUT95nfcpBRV277^^K (H/6 
W10) ^SG-CSFtfU'CT^KCDc DNABi 

® tac7Dt-^-€§§TiPKK 223 
-3(7?A/75/7a?l) ^5aSOfcRR-t7- 



© P L 7at-^-€-St?D PL-latbda 

7--u>^Lfc^^y >/}-$-a^u, Mas 

UTfflfc*^?*-£ffi?c-r£/>* <^«W12) 
© ifc&^Ut rp7Qf-5i-g^DOY17 

(3I86M13> 

ftiC±ffi3tf<Dffi»x^$^*nH^X»iiS(D 
Holccular Cloning IC£*££ nx^&Cit/f A/V 
OA^XttfiftA/CvOAaT*. **E. coli 
DHItt. E -coli N4830«u fc£<,*fctE .col i 
JM105 ttSJBHfcftOfc. (£«SW11. 12. 13) 

135nfc^HKft»€'7>t:S/ | J>^fiA/y7 
(Luria > JBlfiX-^iriRS Ufc^TMlCISUT, 

(6) *Ei3/>>S<DG-CS F*1CU^r-7 K<0© 
«t53J<t7^yfc#tf 



V^-ASaEfcL, B!$£-BtK*< ONUSES 

st*a. ^^T*ffiK^7-y>a?oyia^x-±ig 

cn^ Ultroge! ACA54*^Z> (LKBttM) 

HUfc,tCy^T^K^SDS-?K<J7^»J^7^ 
Ky A/JBSii* fi) C * B (ft £ T S G - C S F AV) 

005) 

-CSFSti^^Ufc. <Xffi«16) 

sec. aen/tB^G-csFtfu^r^K^ 

7^yfl6^tffti7^yKai/A^Qli 8357^y» 
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/K#tftt^tfllC^-:?I>tf-£ffl^XXKv 

Ultrasphcre -0DS*>5Z**rai^X?7ofc. 
(!6ffiH17) 

*<0»CCSFgtt<3ffl£ffiCO^T£«WTK 
<#9?M>CSFStia>ffl£^a • 

rCSA<7)ffl£^^J 

(a) t hsraaioa€ra^-g>«£ : 

Bradley T. R. . Metcalf D. ^<B#& 
(Aust. J. exp . Biol, led . Sci . 44£- 287 

- zoom. 1966^) ic^uxmEStt^^aatec 
&{* o.i««. thSKiEttatiaiflasfifc o.i* 



ft. ±ffi(a) . (b) <D£fcc<&^xffl^fc r esc 
g McCoy* s 5 A»8ffi*5£tf(a) XBC^fceh 

ftt£ McCoy' s 5A18iliS (2ffi®E) J 
HcCoy* s SASSafc (G I BCOttSt) 123 . 

MEM7^yKt5i^>I81ft (B4cHBttH) 
2.55 9 mm&i- \* l ) O L 2.18 9. "C-*V> 

GftU*?/» 50000mtt£2@£Ei$:* SOOrflCiglB 

0.22 u% <o^y,ic77-f A/^-cxafiaisi 
r e hBia#ttattfflifii?isas J 

l640iaaiflECT5iSC#9{U. Ficol -Paque SI 
(7?A/75/7SS) ICfBSU. 400xg , 30». 

25-CtCX8<fc£fi^* Wffii<Of8IBH Utffi< 
1.077) £®1R*£. C<Diafl&*&ft&* 20%C 

~>f&K(forS££t?RPM I l640jga?fiCT5x 

10 6 Ccll/atf<7)ffilStCffl!£0. 25ai<Offl«Bam 

7^JX^y ?75*niCAn, j^K/f^aasc 
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(1-2x1 O^Sfflfla) . Cite HcCoy' s 5 A 
l?,aiat 0.2*, 0.75 HcCoy's 

5Aiaa»t o.4rf^KSUTBg35j«<7)si«iaa 

5. 37*C, 5%&ffitf*/95%£5<w 100 %8K 
©attx-Jaa^fro^ ioa«c»J«anfc:3az. 
-& <5o«tt±<B«iiB/>*sfcasfcS*i 30:- 

(Un i t ) tUTCSA^*a0fc, 

9vtfaffl o.4«e. o.i«e. C3H/»c 

O*) V0*<D$(tt81lBi?Bifi O.lrf { 0.5- 
1x10 s fcSflBIB) . 0.75 

HcCoy- s 5A»a® 0.4rf*3S£t,Et535«(7> 
ffl«88ffi75;tx**?x^->:LCAnx[5I 
26t*fc<7>5* 5%&ffi/;:X/95%$3U 

100 %as<o^ftTcx5aB3«au. i^n?n 
fc=ia--a <5o&ga±<o$aiB/>*6fc5ifciS£i 

T&Stlfcimft (Unit)ttTCSA^S 

x3o»ia-<>^aN-hUfccoB, ±?s<D#tts 

e\n, 2B$I330*M >*a^- KUfcOS, ± 

^(o^wsttffliDa^m^xm^fco 
STASH 1. rCHU - 2 j ass 

©BlB^nu/nu7C^C»*ifiUfc. CK&EIJS 
U^^»l0B%C^l»^Bl&(OieA^ff^»com 
J/r2«»5nfc. C<OK«£Sti12B&C»iSra 

AKiSaUfc. 

iEaiwu/tKjewio-isfr^sorfor^^^ 

7^> 0.25 % # EDTA 0.02 %3fc> fcfifl*. 

37T:<oaaj^x-ioaraifit^ufc<os±ra€»x. 
rcis, ®ht)7i/ym$i5B&zmx. 37t;x-is» 
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£:6£>tiT l.SOOr.p.i. 10»O(DIS'6t: J: 

10%SO F - lOic X 2 HiX^ U fcO 6 > 
Z5«<DT ^ y ^ 188 7 ^ ^ 3 CfiOIBiSff 5 x 

? K Sfc til ft * 1 0 % & 6 * 5 F - 1 0 ig 3 K * JB , 

SR 100%) c^CX-R-O+a^- hbfc(D5* 
±ft£#ft8ffl(fi£:ftu:Bt« b. Wb^Safc* 

. *>uAxB»£isaufc. «ara^i66BSicfflfla 

/rtr^fcr^Ci8HiUfc<7)X. C0)B?<5X-J88&£ 
tfiU^fecOCS^fc. SB, C<Di8SS£»X. 
R PM I 1640X-5ffi«S*bfcK*?O:*&iftlI*5i* 
(Cappe I &K) 2«£t(!3l-<RPM I 1640 
X- 2.5ffi*fiRbfctn/*y biili* (ft3?8&a.«> 

>* a^-~> a >^7^^^teKifii»^10%SC? 
F - 10CX 2 lnu/nu? '> :*fc3fc<D7 

£io%2cF-ioisafc*tti2.x* s<5e2Bia 

men. b/>>fcca>;fi£c<fc9/>*&9£Jff]i3ct> 

t9 5nfciaa±£5 cnic 
0.01 %y 4 ->20££/rtM£ Hollow Fiber DC 
-4*><t:tf Aaicon PM-10( ynVttSH £FB 
^ fc PS » & 39 & C J: 0 fil 1 0 0 0 iS C 3 ft b <B *S . 
Cn*JXT<0«If*X-t33«bfc. 

(i) Sg 4.6«. ££90ca<O Ultrogci Ac A 
54/j^A ( LKBttSO *HH^ 0.15 M NaCI 
ft&V 0.01 %y-f->20 (^ttftl&ti:**) £2 

c? o.oi MMjasKtsffift (ph 7.4) *rn^ 

X im ffi a «5 b A: 8 S ± ft 5 «* £ K 3 itt 5 0 a* / n 19 

x-y/uieSbfc. fla^z>tt*>s/>*b*«>9^tfoft 
7A/T^> (^^ 1367.000) . ^?nr/i/T^> 
(»Tffl45.000) . f h^D-AC (#?fl 
12.400) lCT^v'J7U-*>3>i/«:lTt)fc, y 
il/i£]aR71S«77f '>3><tO O.latfTTO^S 
Ifcb, 10<8lCftlKUfc«, f»5$bfc rCSA<038 
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lga*rfro fct6HlK!0-2B*:IR9iiJb, EWftK 

ft 5 n ft: 1 1 a <7> £ □ - > C o c * X C S F SS tl £ 
fflAC/ttC^. ffi(Dt><DJ:Otjni0<S£S^i3tl* 
Txt^a-> (CHU-2) frftZtitz. 

HffiW 2. CSF<DWtt 

±j$<J>{5)< UX8&Snfcfflfl3#SE£lC2lcm 
Jfibfc 150a{Oifia7^^=i2*J:OaiBa€-@lR 
b, Cn*?Vl£«lfiift£10%SS*£F-10IS 
500«£Ul*?Sbfca>5. ISSOar^W^^^a 
-^-tf hA/ (Be I co*l*n C«b, 0.5 
r.p.r<D2gK?@l£JaS£frofc. 

-?nhA/<ortscs±ic2ci8Sibfci«fSxiaa 

fi^ilQiB^ai^^RPM 1 1640lC£ftb* 4R 
rai8Bbfc<&6J8a±ft£@iRb. Ov'lfci&ifoft 

^io%§^-r^F-io^r/io^xi8a€'iafi-?'^o 

3 0I3»8bfc(D519tflfiift£S$£^RPM I 
1640lC«g*fjCV 4 a»CBa±»€:ISllRbfc. 
aTmflW«f**<9S*CfcC«fc , !>» BB 1 # 
hA/<to 500rf*o<Diiuft£S£ &^»a±ft/r 

<DI5SL 5t*fVe- 400- 700a«<Z>©#tfV?D 
77-^BttWCSA**U, Ve- 800-1200 

rf<oa»#jni&iice&<ncsA£/T^c £#t>A* 

ofc(OX-, 1£S<Dii#€:i£«>PM-10 (7^=3> 
USO €:mt>-6©^i£BSC < fcoX^5««ca«i 
bfc. 

(ii) ±E3IS©#tcn-7'a/\V-/U <!U£! 
ft«a». 75y«IBH*Sffl) *30*tO 0.1 
%M;7A/*Dttfc*&Hit£ffi/jUb. *f|'Ci5^> 
fSl3Jft33b/c<7)^ 15.000r.p.i. lO^XOIS'uCJ: 
Oi3LH*»i6bfc. iX^X-5t0)n-7a/\V-/U 
as J; Cf h 'J 7 n/ ^ a IT BB* S<? *S*X- ?-« it b 
fcxz BondapaK CI8/17 A (Wa ter stt^, 
tr^^IRm. 8mx30gi) ICR-Stt, 30-60%<O 

•;7n/?rottK*?3aSxnfl^fSiisbfc. aaafi^i 

^□vhSSWBSL 685-5032^, ttUlUQtt 

638-4i32&a;zs (^vnt>ntL%ittffiii) 

220na £280nn (Di&iR^IHIft CMi* b te . iti 
iUlfi* ^B5»J:^10xzI €-|)ltt100 fSff>^b/c<0 
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5. Gu^CD rcSA <Offl£&(t» j cjioati** 
?@#£W>cfc. C<DIS£* n-7Q/\V-A/40 
% C X ?S M3 3 n & t: - ? C g tl /r S 9) 5 n fc (0 V , 

c <o t:- o vi&m u fc#x- pi ? □ ^ h * r 

^±££JuI8CLX CSAfcHJ^fctC^ K* 

tt o n - r □ i \v - A/ 4 o % <o & a <o er - ^ tc g ti 

(iii) ±ESif£te&»;fc£n-7a/\V-/t/£ 
40%gfc 0.1%h'J 7A/#attfifi7jc?8Hfc 200£<l 
ICiStfb, TSK-G3000SW*-5A <mt*SiI 
7.5«.x60a) ^fflt^fcBSffitt^ciT h 
(HPLC) SUittPTKS^ 

U^5r-FRAC- 100 ( 7 y 7&S ) C 

£9 0.4o2-TO»Ii2Ufc o #IKOfcS®#lCOlr> 
XCSA*ffiffi<LRi*COX38AC;fc*S^ {£813 
B3tf37-38#©©» <#?Sfi2ECfflS> (Cg 
t4#S2tf)6nfcC7)X-, C<0@#£@iRU. 5glC» 
(ffra^ Bondapak C18*)^A ( 4.6«x30ca) C 

?&3!n &2n ool £fiI-<DfcX-#aiLX<Xfc[J5 
fc„ C<D££, N^55/)^40HSQ^T-CO7^y 

H 2 N-Thr-Pro-Leu-GI y- 

Pro-A I a-Ser-Ser-Leu- 
(10) 

Pro-GI n-Ser-Phe-Leu- 

Leu-Lys-Cys-Leu-GI u - 

Gln-Val-Arg-Lys-I I e- 

Gl n-Gl y-Asp-Gl y-AI a - 
(30) 

A l a-Leu-GI n-GI u-Lys- 

Leu-Cys-A I a-Thr-Tyr- 
(40) 

L y s- 

(ii) 7DAi/7>#W 

K«€-70%.-rKcfS^U. em>5SlUfcTQA 
i/7> 200M$a£fiH*x. 37T:x-££fo? tt . 

TSK G3000SW* 
?U ^/B^/tHPLCT'MU 
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«K«L/t 0 8snfc££tco^x«i&(7> res 

Aa)3B£7j£(a) J C^oTfXJUfctC^th 
G - C S F Stl€: ** & C t £i£<2> /c „ 

3£M>fH 3. 7^yKE5»JC0U£ 

(i) N*«7^yfcE*J<Otfc£ 

^->^fAaS) £ffl^XiK7> (Edman) 
#Sn/cPTH7^V K$-S2Sti^Q 

iJ5«fc VUI trophcrc- ODS^J7A ( 

??t> • jy* hn/>>u/^s> *ra^xstfc 

CJ:9#tfUfc 0 *7A (5^1 . EB 4.6 M . 

250«a) £GOtel£ffiiiS ( 15mMl!te ^ h V O 
AfflHSffiDH 4.5. 40%7fe 
iBiS) CX¥aiftUfc<7)5* tft<* <20xz! <7)K!ftft 
SBSlCXiSK) ^aAUXK!teJgt6«C<i:5>^ 

i.4«e/», /j^AaBtu40^cs:8Ofc. ptii 

7^y|B<0«aitt 269nn£ 320na<n&*S&iRiR£ 

CCN-1, CN-2. CN-3. CN-4t$ 
«*©J:^CN- 1 . CN-2tCO^X7 
^KE0J*aftSffl:*->-:?x>*/- (777 
< K/W*2/2TAa»!> */0^X(i) tim^O) 

^<n$,S3!-. CN- 1 tlG-CSF5»>/\*^(73N 
^iS/)*5(D^r^KX'ife-5Ci:^t)/)»ofc. ?5 

CCN-2ttaT<07^Kffi9J££UX^fc. 
Pro-Ala-Phe-AI a-Ser- 
Al a-Phe-GI n-Arg-Arg- 
Al a-Gi y-GI y-Va l-Leu- 
Val-Ala-Scr-Hi s-Leu- 
G I n- 

(iii) bVTPZ/&tR 

Kf1€-8MK3R^SC; 0. 1M h V ^ifilKIBBiaE 
(PH 7.4) lCj3/>>L, 0.t%2-)tA//)7hI 

0. 1MhU^]Sffi«Wa5 (PM 7.4) 
ZmZT&tmiZ 2MCOK5Rt^«><t ^tCM!au 
fco &^X-K8<LfB3i#50 : 1 t^-5«fc^CTPCK 
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■CT-4 03rasis<rtifcm. sstcisiaaTPCK 

-iCttLfc. SU'.tt 0.l%TFA£St;n-7n 
60%lCE8WlC±l;rxfT?fc. 280na 

- ? U ( i i ) <D C N - 2 S?fi-<0- 8&* 3 O aT<B K 



G 1 n- 


L e u 


- A s D 


-Val 


-A 1 a- 


Asp- 


P h e 


-A 1 a 


-Thr 


-Th r- 


I 1 e- 


Trp 


-Gin 


-Gin 


-Me t - 


G 1 u — 


G ! u 


-Leu 


- G i y 


-Me t - 


A 1 a- 


Pro 


-A I a 


-Leu 


- G 1 n- 


Pro- 


Thr 


-G 1 n 


-G I y 


- A 1 a- 


Met- 


Pro 


-A 1 a 


-Phe 


- A 1 a- 
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S e r - 

-gf&M 4. DN A7D-70f|T|£ 
(i) 7D-7 ( I WQ ) toStfi 

£ I I e-Trp-GI n-G I n-Met- 
Gl u-G! u-Leu-GI y-Me tx-^J 
n&10®<D7^/«<OR$*J£SCH>X, 30(S8(Oa 
»Tr$5t^U**K«:»fc (01 ) o @10S!« 

tctt^x. wafers' -5fc$s/)i59tta>3i?u# 

f Kttd AJ5J:tf d G4-2£a£*?i£S%T£&c: 

E>*?U;* ^KBIEAP-cl (G) <fv»M3irti 

ttt!L«K ^^T-lfrftOfilt^^UVe/J^Zx^ 
)*U/t(067^l/5ffF^7- ( DMT r ) 



ApTd(NHR 3 ) <E*tf*>*tS: NIIR 3 
li b >J x^/l^Vt-^A. DMTrtiy^h^ 
^ MJ tMUS-tf? ) 20flj<!: 0.2jrf<Dtl*U v>€ftQ 

t^X* 2. 4. 6- MJ*? 1 /^:/ t^>;^/l>*- 
/l/- 3 -- ha MJ 7V*'J K (MSN T. 

20flyi:to4cf'J v> 0.2o2£/JD;ifct£. 

£?-<^-ztt£2\irz 0 stsiSTlt* cry v> 
iCX/j^ASr&ttO. iK^X3fc£!3<7)OHgeB 
$l<7)M/KfiT&- 4 - v>^A/7^ / v>CCX 

urco aTfEtttc, (OHTr)ip(Nim 3 ) . (dhtt) 

GpGp(NIIR 3 ) . (DHTr)Ip(NHR 3 ) . (DHTr)Cprp 
(NIIR 3 ) £(DHTr)TpTp(NIIR 3 ) <05SEStt5. 
(DHTr)ApAp(MIR 3 ) £ (DHTr)ApCp(NHR 3 ) 0)373 
&&Vn. (OHTr)ApGp(NHR 3 ) £ (DHTr)GpGp(NIIR 3 
<0£?RES85. (DMTr)GpAp(NMR 3 ) . (OHTr)TpGp 
(NIIR3 ) . (DHTr)ApAp(NfIK 3 ) £ (DHTr)GpAp 
(MIIR3 ) (Om&U'&lfy. (DHTr)CpAp(NHR3 ) . 



(OHrr)ApAp(HIIR 3 ) £ (OMTr)ApGp(NMR 3 ) t<n& 

(DHTr)GpCp(HIIR 3 ) . (DHTr)TpGp 
(NIIR3 ) . (0HTr)Ip(NHR 3 ) JDHTr)ApTp(NIIR 3 ) 
[ (DHTr)Ip(NIIR 3 ) ttf?*J32htl*L3!L *<7>ttfiii 

it**U>. x-TA/<DKnx-BI3S*&;7'LA:&. 
fc8*t£fc. fc&3ttfcaflS£1M?h?;*-7/l/ 
y 7- v >J> <fct/ 1 M a - tfa y > 7 A/ ~> 
£a<Dv**«/>1a«. tT'JvV 0.5«2. * 0.2 

SLrcis, 100- 200 u\ ax-«Ea»iLfc. 

tzm. iS7>^-7*2-3flrf^ttlx55-CX*6a^ 

cafjusu/t. ik^x-j»Kx^A/^ttiiixjtfi,T^)Bai 

) X^;U7>*-'>Aift{£i3jfi (PH 7.0) 

Ltf>XC-l8//^A < I.OxiSca. Water 
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(PH 7.0) rt3l0%-30%<OE83|ffi43E 
C<OfflW«C80%irilfi^ttl?lTSSTC30»ia 

ODS-272 . 6<^x 200m) £fa^fcfi»»ti* 

(DH 7.0) *l0%-20%<&fi8aKflE<O7tr 
h- h »J/!/£n]^TfrOV 10A 260 «nits «±<0 

raenfcjtMiJ^U*^ KWHaxaa-G i I bert 
Ik (Heth. Enzyi . 65g 499MO980)lC J: *9£g 

E$u*w>cfciS3u @i (crxsn/tE^ftox 

(ii)TQ-r(A) <D£# 



777-f K/W*->:XT/>*t<DDNA£j0cH 

Caruthers SOEIJELfcGlII (J. Am. Chen. 
Soc . . 103^3185 11(1981)) lCg^T£>9* 

5 # <3v* h*5/hy*A/S ( DMT r ) $H 

T-ya&ffitHtbfc ( DMT r ) -dT«>***7 
hi*£IS££tifc«. 5fcKJ6<7)7fc&S£7 

T'J>Bfit*"cc»^fc. DMT rg^IKKSffO. U 
ffi iq f* icifi s t a 0 g u T a i tcifv 3 n a ftfl 5* E 
Fj<D24iS(a*?U;* ?K£dAUfc. 19 6 n fc 7 
? U*-7 K$r^^(i/n5lniat£U^M«aUfc». 
C 18ft 7 A < trV^i-B^&SSSC-ODS 

- 272) */H^fcaffljRflaas*^a7h^^7 
i) chu - 2mm<nt&&£mfQO)®\R 

&\L2 n/;CHU- 28ilfi£ 150cB<DiSa77 



»IHB3 62-129298 (14) 

Hf*M 3. (iii) T»6nfc7§ySKW« 
ft»6Met-Pro-A I a-Phe-A I at 
/T^3n-5 5iac07^y K^EJlJtCScTO^T 140(0 
HI*? &3<?U;* f Kei3t. (01) 

fitttt, 7D-7 ( I WQ) fcrattttattTfi 
^^U*^KH»AP-d (T) (f^vaai 

2LH) (C(DHTr)CpAp(NIIR 3 ) : (DHTr)GpGo(Kim 3 ) 
: (DHTr)CpAp(NIIR 3 ) . (DHTr)CpTp(NHR 3 ) . 
(DMTr)CpGp(NHR 3 ) #*tf (DHTr)CpCD(MHR 3 ) <D 
WfBSaWj : (DHTr)ApGp(NHR 3 ) , (DHTr)TpGp 
(NHR 3 ) . (DHTr)GpGp(HIIR 3 ) ft £U (DHTr)CpGp 
(NMR 3 ) <O^S&£& : (DHTr)ApAp(NHR 3 ) ; 
(DHTr)CpAp(HllR 3 ) t(DHTr)CpGp(NHR 3 ) (O^ffl 
E6«3(DHTr)Gp(NHR 3 ) ( W tl =& B * f * >tl 
») <OJfltCf8SSt*T£)10A 260 units<06/3t 
DNA^B/t. BSnt^y zT7^ u^^KWiS 
SE5»J€-Haxaa -Gilbert J: 0 W^t £Z?> 

(iii) 7D-7 ( LC) (D6# 



^3 2*c5c£icscJgffi3ttfcg^ enzoi/ 

ffc!£riliS£10%S*J?£RPM I WIOAfiK 500 
«£C*?SSttfc(05, 1580ca<O/J^^Sa-^- 
*^(Be I co*t$n tc»0. 0.5r.p.n.<7) 

7-#hA//P588a$Ht3t. 35 S/>* U«>37"ClC 
DOiSU/t E DTA£ 0.02 %SC£!5ftJ£7K 100 
flrfS/jQ*, 37*CT-2»!3AUffl^. tT^* hfifEC 

1500r.p.B.10»(S10)i§^tCT«afla/>;u-y 

fl IB £ E D T A £ S $ £ ^ £ ?1 ft C * 5 o£ CC ft 

BflRO, 1500r.p.o.10^>raa'UCTflOia / ^Uy h 

*Bfc (Sffiaft O.89) , CtDJ^lCUTtnS 

nfcffl!fittRNAJlil««fr^fT-5^T--80*CCT 

2) mRNA<D855¥ 

iE<Dffl<bT!55n/;CHU- 2fflBi/>*S«> 
mRNAOqiaHa&Htfttc "Holecular cloning - 
[ Haaiat i sW, Cold Spring Harbor, 196H 
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(1982)] C£ttSnT^£J:^CUT1g!igUfco 
ZB£«tfSnT^fcCHU- 2AIBS (SIS 3.8 
S) C20flrt<7)6M^7-v>igi& ( 6M^7-v 
>?;*->7:J--K 5mM^I>Kt 
(PH 7.0) , 0.1M/S-^A/^7hI^/- 

Vortex* *+/-CX 2-3# * <£6bfc&* 18 

-7C6««<D 5.7M CsCI- O.l^EDTA, 
(PH 7.5) £JfcCM*T33S.Va-T#afc 

sns<j:3c±ao)fflfl8ff«nx*5Wicfcofc^ 

SBKSnfcS'fc^ i-74 *£30,000r.p.i.. 20 
<D70%X$ y-/l/£fB<r x X3©ftfrbfc 0 
550ac I ©7KCSfffttL«>NaC I ffit£# 0.2M 



»K1BSB2-129298 (15) 

(1:1) ^anmA//x5aPI?ffi. 

2 . 5 IS ?? 3 <0 X S y - A/ /JQ T X 9 J - IV it £ 
£fl^£RN A£fl?fc. (S8M3 3.8?J;9£ 
RN Att10.1a*£rttfc. ) 4RNA^5fK'; 

(A* ) -RN A0>*3SmaT<&ffl<f}?fc. C 
(Dtf&WmRN Atf 3' ^SCtfy Afflfctt/KI U 

77-<-T3j5, *yrr (dT) (P 
-L BiochcBicals&M. Typc7) £HJl^ t»£ 
tt£RNA£U&effiffi« (10 mMMj;*-fi« 
(PH 7.5}, 0.5M NaCI. ImM EDTA. 

o.i%sDSsa^so. ) k&wu, 65x;x-5 

(dT) -tA/a-ixa^AeaastiTfTtv a 
thiiTEiSfflt (10mM K'^^-JSK (Phi 7.5) , 
ImM EDTA^SC*. ) Tftotz. 5fci»S2i 

j^mum v m x> ^ a u: & u x im«ic stua ft £ r 

t>V 1EDQ(DfSUl1StS^bfc 0 Ca)<fc:>fc«ft 
^m^T, tf'J <* A) - RNA 400X/9 £tt 
fco C<D£^tCOX2SigUfcmRN A£Schlcif 



twensink 0)3TSfcj$tf?H! (Practical Methods in 
Holccular Biology, Springer- Verlag. Hew Yo 
rk, Ileidcrberg. Berlin. (1981)) *C5S*!t£n 
x^&££<tR«0)»ftX-. ->3Hl«S^R3n> 
riicfc^-TXiiftOfc. 
tbt>%. SW40T i (Beckaan *t£l) 

m * a - r £ 5 % - 2 s % <d 3 as a is 25 k £ ft & . 

VBteiSifttl 0.1M NaC I . lOmMhU^- 
J£&. (PH 7.5) , ImM EDTA. 0.5% 
SDSOi3iiSlC*ncn5%. 25%<7)S1£^X- 
R N a s e 7 *) -0)5/ a tft ( Schwarz /Hann&3H ) 
£SA,X-^&„ 

±£X-S$AC/cffl£7i&X-HSUfcmRN A (* 
U (A* ) -RNA) 800 Atg * 200*/ I - 500 
U\ <DTEt8iftCiSWt*b«K 65TrC5#R3ttl& 
«&ffib*:B, i/3ffi«l6"ttMiao)±ca)U^. 

30000r.p.n.CX20Mra£'C>& 0.5rfiTOO)^i 
£Jj5«>260nn <DH&)tr££3H 9 . fulftCfi o 
RNA (28S. 18S. 5 S<D M *V - A R N A > 
6 $> 9 3 tl fc R N A <D •/ X £ Vt $> £ £ 151 m t: $ . 



J)SOG-CSFSii^7 7U/)^^/JXA/ 
(Xenopus lacvis) (OSBQffifla^nj^XIfl'^fc. 
VKt>*>&i)m<o™RN A£1 VV / U\ <DSS& 

co*iStticasu. 7^ nan, (ii$ft i ^) />* 

5aK0UibytSBm«Biai fiSC50ngO)mR N AO)»I 

-h©iftc«B«fi*ioiiii-!roAn, tn^n 
100a I <DA-^i816 (88mM NaC I. 1 oH 
KCI. 2.4mM NaHCOj , 0.82 mM 
MgS0 4 . 0.33 mM Ca (N0 3 ) 2 • 
0.41 mM Cac'l 2 . J.SmMh'^-BB 

( P H 7.6) . r^-^i) >10«j/ I , XhUr h 

v-f 1 ) *x-4805ra^ax-iaau 

fc»±S^@iRU, fifR • I5SUXG-CSFS 

15-l7S@^>CG-CSFSil/r£S 

TZt&M 6. cDNAO^IPBRMcDNA 
7-T77'J -0)^?c) 

iw&<n7y&xMg5nfctfy (a* ) -rna^ 
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5Land^©Hi4 [Nucleic Acids Res . 9& 
22518(1981)] iCStJS, Gublerfclloffnan <D7j 
£ [Ge n e. 25g 263BU983)] «fl;LT 
cDNA^Bt. 
1) 1 *&cDNA<7)6j£ 

{ 500mM KCI. 50mM M 0 C I 2 . 250 
mMhU^-JSK. PH 8.3), 20u\ <D200 »H 
32xzl E>12. 5nH (SNTP 
(dATP, dGTP. dCTP, dTTP^S 
*12.5mMSO) . 10x/i <Dcr- 32 P-dCTP 
(7?->pA». PB 10205) . Z2u\ CD*'J=r 
(dT) 12-18 <P-L Biochemical sttSL 
SOOjug /a£> . 20x/l (DtfU (A f ) - R N A 
{ 2.1//g / U\ > . Siffi* 206XZI <DJt 400 
a I «Ef5SS65UT-5#l3Ml»tt. 42*CT-5# 

120 WttSttlx, ?5tC42"C, 2KiraSf5?tiAc 
RNase-f>tt^ - (Bethesda Research 



±&40#l <ODNAf8&CC4 #1 W^'Jzf 

G) ^-ts (200^g P-L BiochenicalsttS 

) *J0x.65T;5#GL ^^T42-CT-30»ia/|QiSU 

tffi, si5is^o*cu:cgo /Co cwscsacig'tfj 

i£80jul (100 mMMJ2-SK* PH 7.5. 20 
mM Mg C I 2 . 50mM ( N H 4 ) 2 S0 4 . 

500mM KCI). A u\ <D4mM dNTP 

(dATP. dCTP, dGTP. dTTP*& 
*4mMSC?> , 60*zl Q) 1 mM 0 — N A D » & 
C/210 *zl (O.liffiTK. 20*zl (OE. coli DNA 
*l>>7-tzl (Sn53*t3Jf) , 15^ I <DE. 

coli DNA';;i-t ; C£IS£*1> , 15x/l OE. 

coli RNase h (SjBStt) fcMlitiZTJiCT 1 rcj 
R3£f&attfc&* 3 51C4X/I <D 4 mM dNTP 
€I6/rtIU, 25-CT-1 EiiagCBUT, 7i/-i- 
^□a.lwUASaPO, i^y-A/tl-B ( 1 @) -tlr 
oT, fciBaa <7>2*fflcDNA£ft/c. Z<D2 

o-^yA/JB^actt^rr^. 560ISMW (bp) 



?*I51B3 62-129298 (16) 

laboratories*!^) 2al .20^1 <H T E iSafe. 
16xzl O100 mMtra'J>iK^-h'J'>/x, 48mtt 
(4^1 > <DiSte^fB35£i6/K10T, ^KU46"C 
2B5raS(otiL^/c„ 0.5M EDTA 8^1 . 
10%SOS 8al £/JU;iT&J5£ffil;;*t*fc&, 

(20) £f7^-*8cDNA£&fco 

2) 1 *fficDNA^<DdC-ffltt/J0 
_hET&6nfc-*iacDNA£60tfl <DjS& 

*tc$w&, 60^1 <odc-Sltt/ia*£ffiS ( 400 
mM/J3^/l/fc/Ji;0/* : 50mM h'J^-JSK 
( PH 6.9) : 4 mMv^it^u-r h-A/ : i dh 
CoCI 2 :1mM dCTPC/ffl*. 37TTC5 

7 i ^-tf (27unit/x*l . P-L Biochenicals 
ttSH 3//I €-«I?cT37*CT 2.5#ia5ci60fctt, 
7 iy-A/-^aa^A/ZxSaffi ( 1 ©) . X 
^y-A/ctS ( 20) fr^. 100mM NaCI 
£SfcTE®S(40//l Ct3JKt*Ottfco 

3) 2*fflcDNA<06/£ 



ett?S,T,®iRUA:£:C^ & 0.2xzg tfEtRSn 

4) 2*SlcDNA'\<Dd C-&ft/j0 
±tf^4U<&6n/c2*fficDNA£40al 0) 

T E fSaiS£iCrT?WO . 2)<DmTj$^fc d C-Sflti/ju 
ISIfi?68tfl ^/fl^37-CT-2^ra/WSUtffi. 1 
tfl ^^-^t/l/h7>^7i7-f (27unit/ 
U\ ) */ia*T37T;T-3#CT£{5t£Ua»A:. £15 
iffi*-©(5lCO'ClCft£nO 0.5M E O T A 1 U\ 
€/WAT5fS^f?±L/tK, 7i/-A/-?aa 

«**TEiSaki0x/l tcaiQUA:. 

5) DBR«cDNA7^77»J -<DW£ 
rtilEcOTf^^ ( dG) fflfJJttflPBR 322^^51 

- (Ntr^^rv V— f-^tf^MJ-x&SL 10ng 
/X/l ) 4jul t±ffidC-fflfxT/iU2 4s:SlcONft2 
//I €:75^l (O 0.1M NaCI ££*<;TES;& 

SU/tl540'CtCT2(«ra/lUS. *<BUL SiSC^ 
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-?5* Haniatis5tf)i£&S[H0lecular cloning. 
Cold Spring Harbor. 249^(1982)] Cffi^^n 

h (J&»fc&tt> tfi^nfc. 

HffiW 7. cDNASfS ( n?-$?R7-T7 
^•J-Offifc) 

1) 1$8cDNAOSfiK 

HffiW 5 TiS^fc^iSlCtt o X, 3.8g CDB^luR 
§CHU- 2 8HB^S2l5l* (dT) tz/l/d- 
^/J7AtCJ:5>SS€^T 400*zg <D*y (A* ) 
-RNAWfc, 

CO/K 1 ; (A* ) — RN A12#g £&«UfcTE 
iSi&iOtfl £lO#g (07^^y ->>D (">^ 
7*133) fcSfcSfS^a-TCAnfcft. UT<D 

(250 mMhy^-fflS (PH 8.3) . 40mM 
MgC If -250 mM KC I ) 20^1 ©5mM 

-NAD: l.Ox/l ©a- [32p] dATP (10 
tfCi/al > : 0.2x^1 E. coli DNAU/f 
-tf (60unit/xzl SS^ttSO : 5.0al OE. 
coli DNA/1CU *^-tr I (New England Biolabs 
a. I0unit/£dl ) : 0.1^1 ©RNaseH 
(60unit/xzl SzBS&S) :28.7 $i\ <0£i2 

^SCfciibX, fiE-O^i-^- r- 

Ufc, ifc^TStfl (0 0.5M EDTAt 1 xzl 
<7)20%SDS*r/fO*TK!S£ffLt£tt* 7x7- 

fl^n/cDNA* 0.5«M EDTA20UI KiSW 
tiLiCK 3tfl <OK I enowtgffiS ( 500mM 
hy^-B06(DH 8.0) , 50bK Mgd 2 ) , 
2U\ <D5mM dNTP, JkU*4 U\ £ftn*. 
TKCSift^Sa^Ufcm, 1 #1 <ODNA^^7 
-tf (K I e nowffiitt) (SifiStiSI) 

CO)l5f5iSC70al <DTEiS;&£/flxT*fifRb, 



ttfSlBS 62-129298 (17) 

dNTP (dATP. dGTP, dCTP. dTTP 
tS^fSmMliO) . 20u\ <0* x )zl (dT) 12 . t 
8 ( 0.2ug /«* P-t- BiochcaicalstiSt) . 1 
Ml 0) 1 Mvf a *U>f 2 X^l </>30un 

it/^l (DRNase (7d*/J/W *x^&) . 
10^1 <Di£fc¥iB£ (lOunit/jul &tt¥X&*t 
«) . (Da- [ 32 D] dATP (IOxzC i 77 

vM'A*t»> . 16xil CO*'C51 100a I (OSS 
<DSf5£Cfc6o SfBifi€:42t;-e2&5[3Ko 
5aH 0.5M EDTA&tMul <O20?6SD 

( ioo u i ) saisu 12 y -A/its (20) 

^rroTl^^g <&1*ffl cDNA£#fc 0 

2) 2*&cDNA£)6/sS 

±£<Oil£K19<5nfccDNA£r29tf I ©TEB 
IS iC i3 W U «T© I© ITT* KSS 331 £ Ml * T 5f5» £: 
Lfc : 25X-H <7)^»J^^-tfigB5HI (400 mM 
Hopes (pH 7.6) ; 16mM MgCI 2 • 63aH 
J>6 -)t;i/^7hi^y-A/; 270mM KCI ) ; 
10^1 (D5mM dNTP; I.Oul <Ol5mMS 

j^CStfl 0) 0.5M EDTA. 1X^1 <O20?6 
SDS£/m;tT£PS£ffiLbA: 0 5i5ii$£7iy 
-/U-^an;rwi/A!aS!U. x* y -A/£t:19€fj 
oTtt8jug (D2*»cDN A£flfc„ 
3) 2 4cfflcONA<D)«^Ht 
2 ) 0) iJi T- £ A b A: 2 * ft C O N A <D 7K iS ifi 3 0 
a I > *x-/ufc|gKi(S ( 500mMMJ*-ffifc 
( pH 8.0) . 50mM EDTA) 40 u I . SAH 
iBi* < 800X/M S-7f/^-L->W 
^#-> (SAM) . 50mM /3 - ;* fl/*>7 h X 
*y-/l/)20tft . ?K IOOx/I ZmXTzTcSlOL^ 
E c o R I * t: (New England Biolabs &. 
20unit/at ) 15x*l £WlxX£fcl5aSe£ 200 
XZl tb. 37-C 2 ffilKJ-f >^a^-r*Ufc. 7i 

y-yi/fflun, x-xA/Sa^^fj^ re*, x^y- 

o X D N A ^01R U • 
4) E COR I y>»-<Dtt/M 
±?£^ fil/ft?tlfc 2^ftD NAR 1.2xzg C 
U/J- tftlBiH ( 250mM MJ *-J5te (PH 
7.5) r 100mM MQC ^ ) 15m I . 3^6 
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^Ufc'JVRKftStifcEcoR I y v/j- 0.5 
U\ (10 oer. SSSI&Sf) . I.StM OlOmM 
ATP, 100mM tf^ U-< 1.5^1 . 

2^1 ©H 2 O^DO^, 5C5S£15tfl tUT 

t 4 DNA'jff-t? ( 3.4u/ai . ssatt) 

X10#f3/|Q|WOy ff-tf*£g£t*fc. C 4)515 
S^jec lOOmMhU^-fflK (DH T.5) . 
5mM MgCI 2 .50mM NaCI. 100 
U9 /mtW ^^XOffifST-^SatfSO^I Cfc 
£J:3tC33SOfc&. EcoRI (lOunit/jul ) 

3.5^1 ftp*. 37^. 2MISlEl5*t*A:„ fco*? 

0.5M<DEDTA 2.5^1 . 20%SDS 0.5x^1 

Ultrogcl AcA34 (LKB&Sf) <7)^*/l/£S&<fc& 
C> U 7 IS o - * >/ yt/fBftvbk ft ^ C T 5fcKJSO 
EcoRI U U, U>/)-«ttJ2* 

fflcDNAtt 0.5- 0.7^g ^BiROfe. 
5) 2*^cDNAt^g tlO^Sr-afcS 



?*B|B3 62-129298 (18) 
±£0'J >*)-ttAQ2*fflc ON A£ 2.4xig 
<D-?i;«>E coR I SGEO/c A g t lO^C?*- 

gffiS (250 mMh'J^fillfi. 100 mM HgCI 2 ) 

i . assr* e. s « i *ki*x, 42t;, is# 

R3ffl®Ufc»10mM ATPIaM. O.IMi?* 
^XU-f h-/U1 u\ . T 4 DNA'^J-f 0.5 
U\ £/J0ii£ffl£15xzl 12T;X* — (RS 

6) ^ >t? h o/\*7 ^- 
±E5)X8Snfcfflft*ttDNA<3fcM/3 £-f 

^JMiff! 8. 7Q-7 ( I WQ ) IC<fc&pBR» 
7-<7'J -coa^y-->^ 

54mtt*4>t*37-CX2lS!3fi*3tbfc. UT, 
Taub£Tho»pson<D7J& [Anal. Biochca . 126 g 
22211(1982)] CfcUXttm^ffllSLfco 



54mmtcna-«^»urcm. * 
a7A7ii3-il ( 250*zg / u\ ) ££A,£f 
^^ISlfiC^U, ^5lC37-CT--«tfijtZIUrc 0 
541i£ffl£:Itt9aiOfc&, liSTT* 0.5N NaOII 

<9SUfc. IXTf3&&£ft£ O.SMhU^fflK 
( D H 8 ) &-&£ra^T3#83. 2BSfffc<^ a 
ec^^CTC 0.05 MM^ttlK ( D hi 8 ) fSHk 
X3*K \.Sa9/ai<D*J V*-Lm ( 0.05 Mh 
'J«S ( DH8 ) . 25%i/3fc£SO XMOft 
EL &^T'37T:TtC 1 xSSC ( 0.15 M NaCI 
ifi>J:tf 0.015^I>Kx C/>> S»"C2»B* 
200#g /«£7DT7-t ; k^^^1 xSSCiB 
aST30», i9(/5STIC1 xSSC?3aaX-2tfiSU 
95%X3/-/l/iBH$X-2#l5U 2Bl70fcBL 

54i2£m^K«?tifc. nsnitfts 54iaat 

n/7A/3-A/ (25 : 24 : 1 . lOOmMh'J^lSK 
(PII8.5). lOOmM NaCI.IOmM 
EDTAX^WftUfcti©) BSt«C30»ISiaufc. 



ttTmtta«ft€:5xSSCi8«T-3»K!L 303 
^^X-95%X^y-A/(3afiX3^R3. 2©trorc 

yn-y ( I WQ) (Molecular clonin 

g *-*e> cttox 32 p*ra^xfiiQj&aofcus. 

Wallace WO-fife ( Nucleic Acids Res. 9.3 
879FH1981)) ICffi o X n □ - -/W TV $r-f tr 
-->3>£t7ofc. 6 x N E T [ 0.9M NaCI. 
0.09 Mhy^aUB (PH 7.5) . 6mM EDTA] . 
SXDcnhardtiSaS. 0.1%SDS, 0. \«9/idU 
tlONA (fr*BBDNA> €^^7';^ 
tf-i/a >*8»iifS*X-65TL 4 0)19, 7Ua-<7 

Q-T ( I WQ) 1 xlO 6 cpi/a£*SC?tt!e/N 

-r r u y -f t? - v 3 >ibbh*fb^ x sb-cx-- s 

541ffiffi£2ffiTC 0.1%SDS*&€6xSSC 
B»r30» % 2@J5J:V56 i C. 1. 5#R3&ttt U t 

V Ptfotomt: O a - y& K> r v ^ ^ 
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Ofcfc. 7P-7(1WQ) €ra^T*M/>ra 
Xfrfcofc. 

ffi#cya-7(A) £fflo>x+/+f> 7Qff 

©/W7U$r-f tf-5/ 3 >HBS*IB<r^ 49*CX 
0.1%SDS^S^6xSSCX-SiSTtC 

3o»?2i2iiftatu. fc^x39«cx3#f3aatufc 

JUfctC5@2i:fxUfcffl<, TCI— 7 (IWQ ) 

Op BR 322 rtl*77^^K^PHCS-1 fcfc 
9. PHCS- 1 ATa-TC 



0.25 **/orf4)$tlDNA <!£S»DNA) . & 

v o.i%SDS*so/wry 2Wt:-->3>« 

a5S^T-42-CCT-IRTU/\-rrU tf-^3 

KBfllU/t PHCS- 1 7Q-74 X10 5 cpa/ 
*2€ra<f/W7V5^t:-v'3 >*£ffi« ( 5x 
SSC. SxDcnhardtiSiik. 20mM 'J >flfi8Hrrf£ 

(PH 8.0) . 50%*/U/*7^ K. 0.1%SDS. 
10%t4 : ^ h7>KK. O.U9/«*<0£tlDNA 

(•1S5&DNA) <DtE6jffi) T-42^(CT20^f3/\ 

- hatz^a-^ififfl^SfflTC 0.t%SOS 

*sc2xsscT2oaraa»u, <*^x-44t;x. 

0.1%SDS£S<r 0.lx5SCT-30dB3« 56 
CSfflTX- 0.lxSSCX-10»l3ifcBUfc1S. * 

?0>f£2I!. 5ISi73^vfY7^^Q->{G1 

^5?d£IlcDNA£Sfc££:&n£?a-><D 
D N A )£ £ K 9 j £ 5? -7 * £ C X 33 ^ £ C ^ 



ftRIBS 62-129298 (19) 

BentontDavis <D75i& [Science 196 3 . 180 
H. (1977)] 1ZVLVX7?-0*\<<TV*r4 tf - 
->3>£fjofc. 3E«HBTH5nfc PHCS- 
1£Sau3Ai5J;lfEcoR I TBSUTfi 
600fiSaoDNAfK C^DNABift* 

tC-ha trA/Q-^ttm (S&S*i) £<Dt!X7 
0.5M NaOHCXDNA^S 
tlSti. JDt'T«)JBffX-a««:BaLfc. 0.1M 

NaOH. 1.5M N a C I "C20»«^X 0.5 
MMjafiK ( PH 7.5) . 1.5M N a C 1 X 
20&2®. SlftC 120mM NaCI, 15mM 
?x>ffiy-$r t 13mM KH 2 P0 4 , ImM 

EDTA. PH 7.2T-20»»abfc. 

80TJT-2OHMIHUT 
DNA£I3£Lfc. 5 x S S C. 5 xDcnhardtiS 
S, 50mM'J>K8KS. 50%*A,A7^K, 

H3c«&n^jn&att(Eji|/rffl5nfc. ?cx- 

C<&cDNA£Agt10^?5*-<J:9W9*fO, 
PBR 327 [Sobcron S : Genc9§ 287H (198 
0)] tEcoRI »tt?ISfteiS, 77*^ Ki: 
UT^fflia^Lfc. C<D77^^ K*PBRG4 £fc 

3EMH10. pBRG4**DNA7a-7^j: 
Cf7a-7 (LC) CJ:«)^7?- 
y^7-f77 , j-ff)^^'J-z>^ 

£/£fH9XnH>fcBcnton<LDavis (fwtt 

tf-f 3>£?7ofc. 77-5?77-^OlL'fc 
*3C««±C^h (S&SttK) 
£(Dt*X7 ?-J?«SU, 0.5M NaOHCX 
DNA*Ktl3t£, aTff5WtffX^ffi€-SQ?Bbfc 0 
0.1M NaOH, 1.5M NaCH'20», R 
t^X 0.5MhU*-J£« ( PH 7.5) , 1.5M 
N a C I T-20&2O. B»C 120mMN aC I , 
15mM?X>«7-5i\ 13mMKH 2 P0 4 ♦ 1 
mM EDTA, ( P H 7.2) X-20&HJC L/c. 
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*^Ta»*tt«U, 80-CT-2Wf3JW*SUT0NA 
£fa£Ufc. C<3cfc^lCOX[5l-CDa4ffi£2#fr 
Sau. DBRG4&3KDN A7D-7t7Q-7 
(LC) CJ:5»^^'J-~ >^lC^n^niHUfc. 

0 B R G 4 ih X D N A 7 □ - T (C J: S « £ fct . 
DBRG4£EcoRI X-fflHUXttlSOOfi&W 
<DDNAffitf-£tSK C<DDNA»ifr€MCtt9 
X-y ? h5>2U-^3>C<fc9teM£»0ft:. 
±£&»£5xSSC, SxDenhardtiSS. 50oH 
UVKfflffiS, 50%*/l/A7^ h\ 0.25 
O^HDNA <ti8&DNA) . &tf 0.1%SD 
S £ SO /\ -f 7" U $r -y if - 5/ 3 >a»«WB42"C 
CX-ift, ru/\-rrU5r-ft?-*/a>*ff^, 
±B0ttMBBUfc»15OOBSHODNA7a- 
7(»lxl0 8 cpo/atf) tS(?7l//W7'J5r 
>tgffijg [ 5xSSC, 5xDenhardt 
SflE, 20mM'J>KISffia£ (PH 6.0) , 50%* 
/^7=h\ 0.1%SDS> 10%x*>th5>K 
K. O.I^/flrfO^ilDNA (JtiWmDNA) <7) 

Sda) x-i2-c(CT20[t!ra/\-rT , ;5r-rtr-*>3 



fctc^i, @4(A) tC/TxSn&fflsffiSKPJAqs 
snnfc. ^CTC^cDNA^^gtto^^^ 

-J:9W9KU, DBR 327t E COR I PJSfaX 
&£SU, 77^^KPBR V2Zmtz. 
XttfMH. t t ac7Qt-^-Sfi^^$- 

t a C7D C— ^-Sfc'K^-DKK 223-3 

(50m,V1 IT i S-HCU 7mM HgCI 2 % 
100mM NaCI, 7mM 2-^A//Jh7h 
i5*y-7t/) tfi, EcoR I <£iS£*iK) 8*1* 

ttr-37-c, 2Meihsl/c. 



?f fS|B3 62-129298 (20) 

0. 1%SDS£rSCf2 xSS CX-20#!3&i&U. 
ft^T-n^T, 0.1%SDS£3tt O.lxSSC 

t-3o»ibl ssicsstx- o.i%sscx"io#ra 

7Q-7 (LC) <D*£fcl. ttffi* 0.1%SOS 
*§{?3xSSCT\ 65T5CT2BiaiB»«Ufc 
ft, 6XNET, 1 xDenhardtfSSiL 100^g / 
■!©KtlDNA (liftiBDNA) *SC?SSS*. 
65-CT-2BW, 71/A-f 7'J$r-f tf-S/3>^fr 

tt«Batfc7D-7(LC) (2X10 B cpi 

[ 6xNETx 1 xDenhardtiBaiu IOOixq /■£ 
2S11D N*A (tiftmONA) ] T-63X;iCT-lR/\ 
-r7'jjf-nf-i/3 >€-ft? - hnt/i/u 
-^M^fiSTC 0.1%SOS^g^6xS 
SCT2O0H8fcBlr. COM*3Bl7ofclJ, 

0.1%SDS^SO6xSSCtCX, 63T:x-2» 



3 r £/jnii6ox:. 3o»rasanu, aacK^7 

it 33 £ R o X D N A K )f% Z @ IS U fc • 

C0DNA* 50m M T ris-HCK 5mM 
MgC I 2 * DTT. 1 mM0)d ATP, 

dCTP, d GT P, TTP/>*5£S50izl <DiS 
SSSC8BU, AflSiSD N A^KU > 7 — t: I - 
KlenowKrt- (SSStLS) 3^1 *M3lT14T;, 
2B5[SiSS6t*b$K 5fc«£7^>hi>K(blunt 
end ) CU/t. 

S*y>/i-. CGAATGACCCCCCT 
GGGCCMCAGGGGGGTCATTCG 
<OE0l£*i3rs>Mjrr*?u^*K3A/g £50nH 
Tr i S-HCI, 10mM MgC I 2 » 10m M 
2-^A//)7hhI^/-A/, ImM ATP/)' 

*-tf4Wtt»ttT, 3rc, 60aiaS(5t£U», 
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ug £ lOOmM N a C I ££CT E ( 10mMT 
ris-HCL PH 8.0, 1 mM EDTA) 
20^1 ICiStfU* 10#G3fflJEUfct£. S£ 

£T&&*aC*CJ:9 7-- V>^*fr^fc. 
® G-CSFOcDNAffifi-OHS 
H«6(«10Tt5A:@4 (A) T-StcONA^ 
T-5DBRV 2 60 xzg £6mM Tr i s-H 
C I , 6mM MgCI 2 -6mM 2 — ^ /L//J 
K7 y-;i//>*Sfc&RI5i8 200^1 M 
(RK^Apa I (New England Biolabs &«) 
100 Uift. Oral (5*83*18) 508H4T-37T;, 

T^bOObp (DAP a I -O r a I Srfrtt2 #9 £ 

(D. ©. ©SBi****** O.lxzg £9. 20 
#1 oaiSSiSitt (66mM Tr i s-HCU 
B.6mM MgC l 2 ^ 10mM DTT, ImM 
ATP) tCi3«UT4 DNA'Jff-t: 1751&fc£ 

cn/)^> 1 %7#a-;x>rA/fB»i*I&tCT, 
ttiiag 

7**-tf (£iS£a.»> 5^1 t60-C. 60#fi3£ 

*X9<0fc 1.2K b D0>HGK-<D£tt!2ffia$ < 10iH 
Tr i s-HCU lOmM MgC I 2 * 6mM 
KC ! , ImM DTT) 20^1 CiStfC* MR 
K>^Mbo II (New England Biolabs *133) 20W 

iK^T*. 4%;KU7?U/l/7^h*y/l/?B3ii*ci& 
C J:O^200bp ©Bamlll-Mbo Ilffllfttt 
0.9i/g <tft310bp <DMbon-BamH I Iff? H" 
1.9ug €-@iRbfco 

Sffi';>/J-TAAGGAGAATTCATC 
GATiTiJitfTCGATGAATTCTCCTT 
AG£;Pt7j6fH11<D©£|5l&CUT'J >ffifb07- 



?$R3B3 62-129298 (21) 
KK I X X 4 "C X - Kt 5 C5 U ffl ft it ^ O 9 - € W Tz , 
2) H233fcfc 

20^1 zm^xwtfoxvoum (iwitiT. 

HaniatisW THolccular cloningj P252(1982) 
SKI) CcfcOE.coli JM105 tt£J&M£ftOfc. 
^<3nfc«HKft«ttt7>'i:^>»J>Wtt(0ua- 

-iaaifijror^^^K^^aiu, Manx 

BamHU AccL ADal T-ffl^U/titC 

* a w<o m n feft tu- z> z t # n ssx- a . 

3!J»M12. [P L 7a ; E-5*-Sfi'K?5»-*- 

1) fflfta.'^S-WsS 

P L Tot-^-^Sfc^^-pPL-lanb 
da (77A/^'>7ilS) lOOAfg £MlRB£Ba 
mH I 50«ifcT-glSSfi ( 10mM Tris- H C I , 
PII7.6 , 7mM MoCI 2 * 100 mM Na 
C I > 10mM DTT) 100/zl . -tft 



-U>^0. SffiS/D»J >/>-£8fc. 

±E®T-M5tlUfcri4 KbpffiJi O.l^g 
0 L P L Sfll£$:f??$BamH !-MbonWift, 
t L, ffi«f «!T§Mbon-BamH I ffitt* 
* 0.05 ao t7--il/LfcS«S/D'J>^- 
0. I^g £40xzl ORfoM <66mM Tr is- 
HCK 6.6mM MgCI 2 .10mM DTT, 
imMATP) T 4 DNAU/J-f (232 
*LS!> 175mfctf*ET12T;. -BStRlSt? Ufcfc. 

C£>£f5ii*20xzl E. coliN99c [* 

» (7r/l/?5/7?iM) £CaC I 2 tfc (ttHSD 
"Molecular cloning" #«i) CTJl2S3fe&U fc. 
KJ^Htefttt^iaSL, ^<07C->U>iWttO 

JRfW&E coR I , BamHL Smaltffll 
U A: t d ^ C3 W ^ T ^ ^ a K T to 2> Z t. ft Hf SS 3 

iXC. C(D77^^ K€: 2 X/g tO. 20 a I 0) 
ttVrA ( 10mM Tr i s-HCU 6mM 
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HCU6mM MgCI 2 , 50m.VI NaC 
I ) lAf&tfiW* C I a I (New England Biol 
abs SmfoZZlT;* 2flf35£*ttfc&65 

LTE. col i N 99 c I * t& <7?/U^>7*tW> 
*rotfJ&Hfc»Ufc. 7>tr->«J >»U=ia -- 
JBS8</>*57^^K*»*aOE coR I . Da 

©TMSSnytSWfBT-^^^K^MSR^CIal 

11<tf3&CUTG-CSF<DC DNABitt-fcffl* 

Molecular Cloning iCEJK^nTt^&C a C I 2 
£ICTE-C0li N4830& (7 7>A/^->7*L5!l) £ 



LfcG-CS F<DcDNAHFift-fi1 ^g £iwE<0 
HB&£J5iiS20xil T 4 ONA'J/f-t* (SIB 

2) BRejft 

±E®<OSf5ii20x/l ^(wOl T Molecular do 
ningj ©IStA/tr •>*') AttT E . col i DH I 

31 is w 11 1 m ts ic u t 7 > tr -> »; > a ti <a 3 a 

--/) v 677^^ K^tO, MfK«35At>a I . 

DraLNPuLPstl 

fcft tk » 6 n T C> £ C t £ ffiffi U o 

o)tt-a 

7>f->U >25x/g /o£itfc:U50x/g 
(?fl/'J7 ( luria) ©US lOOorfC, 37"C* -«B 



If BIBS 62-129298 (22) 

XflSfi4l3. [ t r pTot-SSft^? 

1) aft^N^-aHS 
© 

DBR 322<DC I a InUatChUrh7 7'>Ta 
: E-5t-€-SC?W330 bD(OHDan-Taq I 

£10mMT ris-HCL 6mM MoC I 2 * " 
SOmMNaC I <D6J5»30x/l MHBXC I 
a I 7$ft> Pvu D8mttT*37T:, 3Q*f3Saffi 

cn^s 1 %7ffa-;xy/L/;s5t*i!iu:j;r)tt 

2.6Ktfp<OW>f£tt 2.5A£3 0«2Ut o 

S«'J>^-CGCGAATGACCCCCC 
TGGGCCSlfCAGGGGGGTCATTC 
G«rHJ6M>1W@tR«lCUX'J>iKft:b, 7- 



«l/fcK»IIKftttO««ai«£*JB*37B-C2 
-*-3Kini8&?$. X^T, -rv7ae/l/-8-- 
D-^**f^ h->K2mMlCUT37T:, 2-4 

Miaaaofc. 

2) SlMIZT'fffcJBHfilftlft (P L SB) <0 

7>f^y >25ag /«25^w:50xig /a*£S 

CM/U7«tt 100a£C28^-lftifi3bfc&J[2Hfc 

cn^42 4 ccL2-4Mfaiaa^ri^rc. 

3) XKHl3?BfcJBH£fti» ( t rpftfi) 
(DISS 

0.5X^A/3-a. 0.5%/>*f * y&(Difco*li!t) * 
7>erS'<J >25aQ /irfXfct50x/g 
M91816 100 a rflC37-C-lRi8SUfcRmatefttt 

A^V. 3-0- VK-A/7? VA/« ( I AA) 

soxzg /«£^;jqxt37-ct-4 -onraaaufc. 
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1) 01R 

100m**i3£#&C/)'tf XB5<*££«K 
20mM Tris-HCI < DM 7.5) . 30mM 
N aC I S&ffiSrfCSa^ttfc. 
ft^X-, «^lmM, lOmM, 0.2x/g /«eic 

0.2M E DTA> »J 

& tC MS - KK£ 3 0 < K> ft\ U RGBS l£ It . 
«^X8MJB»^7--7>£fB^X* atSttC6 
M£&^7-5?>CL/fct£* 30,000r.p.«.. 5« 

2) ISH 

(i) 1)XM3fc±iSiS£iS& 4.6ca. S390ca 
OUItrogel AcA54*>7A (LKBttSl) CT, 
0.15 M N a C I 3$£U 0.01 %y-r->20 
(¥*Ht^*tSI> 0.01 MMJ^ffiKtgffi 

1(PM 7.4) *^T£3ft50(rt/lEjraT-yn/ 



» BIBS 62-129298 (23) 

t£BUfc. Jfcl^T-, uuSUfc rCSA<D3W;E7J& 
(b) J CJ;9Stlfc?fxirffi»*t9DM-10 (7 

(ii) ±Efi*B»Cn-7a/\V-A/ (035! 
ft«it«. 7^yKKW*£ffi) £30%SO 0.1 
%MJ77U*aB«*Si^attIO. *HHC15» 
BfittHLfc<D6. 15.000r.p.«.10»<7)i3^cj: 
DttSfcRSUfc. fc^X$fc<an-7d/\V-;i, 
« <fc h I J 7 A/ * a ft K * S C? * m W X ¥ OS ft U 
fcx/ Bondapak ( Waters*! 5!L tr^ft 

QKIQ, 8nx30«) 30- 60% COS 8 S 

KttK<Dn -7QAV 0.1%h«J7A/ 

hSSttQtt 685-50®$:, *tBttBtt 638-41 
fittttSS (t^n^BAUffflSM) *JH^ 220 
nm£280rm ©fl&iRfcHBCBEUfc. iSttitt, 
8®»«fcD10^! lOOfiftRUfcCOS. ffi 

a© rcsA©3a£»a:(b) j c^oati*** 



•c t stt 1 , $ n 5 tr- ^ c antfssft 5 n fc (ox , 
C<Otr-:?£il^PIBrau-&f*XB?a v h*fr 
^iiKtlSIttlCLXCSA^ffl^fctC^. t>« 
19 n -Ta/\V-/M0%<OttH<D^-?Cgtl# 

(iii) ±B»Bt«tt*£n-7n/Sy-JU* 
40%gC? 0.1% MJ7A/*attffivKi8itt 200a I 
CiSKb, TSK-G3000SW/I7A (fciSSil 
&W. 7.5«ix60ca) *fB^fcB58Kl*^D^ h 
(HPLC) IC StUlif^^K^M 
CJ:0 0.4«£/ #<7)z£& f XfTC^ 77^>3>3 
U^^-FRAC- 100 (7 7>/l/^>7*LSI) C 
£9 0.4a£TO#IRL/c. ft!Kb£3S0COt* 
TCSAet»E*nttCUT»ACBiiBfl*Ott 
SECfttfrKJx* Bondapak C18/J7& ( 4.6« 
x30ca) C OA:<7) 6, *-r>eT-? 

ft e n A: 2 > A? H 2 - ^ /u /) 7 h x $ / - 

yi/X-san UTSDS-«y7^yA/7^ Ky/i/ 



(15.0 %) (15mV 
?5/-7A/-X&C5Ufc<tC 

£<8iH15X-SfcCSFS8 
CSFStia>3B3:tffc (a) 



.6MR3) ? 

SFStia>&£ 





--a/dish 


ft$lehG-CSF 
(20ng) 


73 


Sfi6W15X-i9fcCS F 
an (SOng) 


73 




O 



1) 7^yffifflAfc<0»tf 

X /l W 1 5 X fS M U /t C S F St n ^ 7!t ?i tC J: »9 JW 
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© 6N HCI, 110-C. 24S5E1. n&tp 
© 4N **>*A/*>i!S+ 0.2%3 - ( 2 
-7^yif/l/) -OK-/U. 110^. 24B5I3, 

48Bia. 72n$ra, K^t(ia«tt4o%n-raAV 

-A.it 0.1%hU7A/^ajrK^SC^iS ( 1.5 
rf) CiB^OfctS. O.lrffci:^ £«Ig& 

&(D<D24B3faSfi£®C024. 48. 72a5G3fiS©&St 4 
H©jpfi«T-i&a. fib, Thr, Ser, 1 / 
2 C y s . Met, Va I , I I e fccfctfT r p 

V/^Mfb^H (5&#ft¥f5JA£iiJK> 
Thr. Ser, 1/2Cys ( Metfct©<&24. 
48. 72Wf3ffi<D£D5£{t*ttK ^BfEItCiifi* ■ 
Va!. I I ett®<37203R3fiS o T r p(2©<D24 



»ra03G2-129298 (24) 

48. 72iara«<oipisiKi. 



2 (7^K»«i) 



7 ^ y k 






Asp (ASD + Asn) 




2. 


3 


Thr 




4 . 


0 


Ser 




8. 


1 


Gl u (G I u+G I n) 




1 5. 


0 


Pro 




7. 


5 


G I y 




8. 


1 


A 1 a 




1 1 . 


0 


1/2Cys 




2. 


9 


Va l 




4 . 


1 


Met 




2. 


0 


I t e 




2. 


2 


Leu 




1 8. 


8 


T y r 




1 . 


7 


Phe 




3. 


4 


L y s 




2. 


3 


M i-s 




2. 


7 


T r p 




1 . 


1 


A r g 




2. 


8 



2) N*«75/iflHf 

ttH£S*iaS'-?X>«/- (777-fK/W 
*->;*TZ**L5tf> *B^TiK?> (Edman) 
f>^U, »6nfcPTH7^yK^BaaSi*^a 
( 'K-y • ^ >^ h/U* 

>ytt8) 3><fcCfUltraspherc -ODS/17A 

»feC<fc*)»«l>fc. n^U (5XiB . 4.6 
m. 250aa) ^KlftfttSffi® <15mMBHK*h 

voummoH 4.5. 4o%7t h-hun/^a 

lffl«Jtt»lSCT8K) fcttAUTPil&tgBiiSC* 

SU 1.4orf/*K *J^A£&fct40*CCff»OA:o 
PHI 7^y&<0&Uiti269nB £320nn ©SBftaufc 

iR^Mraufc. »5ft»i;a&e*PTH75yiB 

SHMEIfcWSb. »Stti«a)fi!i3iCiR3/)«5iq£ 
*<OtAS2* PTH->-7-5t->^J.aPTH- 



<3BMM> t:hG-CSF©!B»K8B»SB 

1. 7x;i/.^y-+r(Pseutloa 
onas aeruginosa)&&C 24 "!T d R& iM M SK 

8-93^(1*163 5. 3±1. 389)© 
I C 2 (lit) Ci>K*V> <5/*y* 

ttSL HAS) 200j*/ K*£H.Brtffi5 0fc»3 
^©2«tce hG-CS F (25000 u 
/ VC^XUSOOOO u/^c;*) ^sc?S» (1 
%rn/\V-A/. 5% (W/V) ?->Xllia7A/ 
T^>) *UTJM©1 BlCfctSM!©**. * 
n^n24«rafS(C 0.1a^ro4l3t£T&^U7c o 

4 [3@<d&5£ 3 nia u ts^^ric^ a - k t 

7XA/=py-lf (Pscudoaonas aeruginosa) 
GNB- 139 ( 3.9X10 4 CFU/7»>^) 
T&SbTSfc* tifco S8HS21MISLTSSIC 
t>^-ffi£hG-CSF (25000 u/V>:*Xtt 
50000 u/V>X) £§fciU&XU?3&©*£* 

n ? n a cs * & b c s t & 9 o tz 9 
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ft? 


CS FSS 
( u/^C^/Q) 


9:frB/«a 


SS K 


0 


0/10 


CSF* 


25000 


6/10 


CS F£ 


50000 


8/10 



^ - 3 ic sar nsffi < *nm<o t h g - c s f 
Sift win '»»**t-*cttfB»snfc. 

( JtW]CDM3» 

T ft o tz e h G - C S F * 
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-csF^Roa-it^wftra^-Mffl^^tetR* a 
a * k c s re o ^ a <o t- £> o 

Ufci»oT«[MI9inMt»litB«ia9CJ:0»B 

HI fctTn-T ( I WQ) , To-T(A) «J: 
tfTo-T ( LC) ©EH***. 
02liPHCS-1 -f >»/->©fi«KW*i* 

@3fctpBRG4<0cDNA-f >*t- h<Dfflli 

em*s*. 

@4(A) ttpBRV2©cDNA-r>*/-b<B 



B 1 

04(B)(1) fctpBRV2cDNA/)*5Sfc*£ 
UfcChQ-CSFtt3B»©7^yKK»t*^. ra-T ( I WQ) 

PM(BHII) ttPBRV2cDNA*»5St^3 

1U Trp Cla CId I»l Glu Cla Uu Clj JUt 



s . HI TCC CIA CAA ITC CAA CAA CT! CCI ITC J* 

C C C C T 



B5ttPBRV2WcDNA^>*f-hfl)MB 

TQ t7*ST. ltt ^ AU Pht 1U 

H7ttP L 7Dt-^-S6^^^-0!SS7 5 . — iTc cca cca m cc — 3* 

T T C 

at!>l€jnir. c c 

c c J 



ftfflA #fffi± n « a is 



7D-7 ( L C > 
CU Cln Us Uu Cn 1U Thr Tjr 

j> cic cic 11c ac TCT CCC ICC TIC J' 

j> CIC aC TTC CIC kCA CCC TCC ITC 5' 9a-7(lC) 
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flfl 2 



[24(B) 



cc 


CTG 


GAA 


GGG 


ATC 


TCC 


CCC 


GAG 


TTC 


GOT 


CCC 


ACC 


TTC 


GAC 


ACA 


CTG 


CAG 


CTG 


GAC 


GTC 


GCC 


GAC 


TTT 


GCC 


ACC 


ACC 


ATC 


TGG 


CAG 


CAG 


ATG 


GAA 


GAA 


CTG 


GGA 


ATG 


GCC 


CCT 


GCC 


CTG 


CAG 


CCC 


ACC 


CAG 


GGT 


GCC 


ATG 


CCG 


GCC 


TTC 


GCC 


TCT 


GCT 


TTC 


CAG 


CGC 


CGG 


GCA 


GGA 


GGG 


GTC 


CTA 


GTT 


GCC 


TCC 


CAT 


CTG 


CAG 


AGC 


TTC 


CTG 


GAG 


GTG 


TCG 


TAC 


CCC 


GTT 


CTA 


CCC 


CAC 


CTT 


GCC 


CAG 


CCC 


TGA 


GCC 


A AG 


CCC 


TCC 


CCA 


TCC 


CAT 


CTA 


TTT 


ATC 


TCT 


ATT 


TAA 


TAT 


TTA 


TGT 


CTA 


TTT 





Mt t- 
Pro-I 
Lt u- 
Tr P- 
Lt u- 
G I n ■ 
G 1 u 
ASP 

hlS' 

G 1 7 
A 1 a 
G 1 n 
Leu 
Phi 
A 1 a 
Liu 
G 1 n 
Th r 
G 1 u 
G 1 n 
A 1 ft 
A r ff 
S c r 
Va I 
Liu 



A I ft- 
Mit- 
Liu- 
Thr- 
G 1 T- 
• Sir- 
-Gin- 
-G1T- 
-CTi- 
-Pro- 
-Hlt- 
-Pro- 
-A 1 a- 
-S«r- 
— L iu< 
-Liu 

-G ) y 

-L i u 
-Th r 
-Liu 
-P r o 
-Phi 
-A I ft 
-H i s 
-St r 
-A 1 ft 



G 1 7- 
ly • 

Liu- 

V a 1 - 
Pro- 
Ph«- 

V ft 1 « 
-AH 
-A 1 ft 
-G 1 u 
-Sir 
-Liu 
-Liu 
-G 1 n 
-TT r 
-G 1 u 
-Pro 
-Asp 

Zhlr 
-Th r 
-A 1 ft 

-G 1 7 
-Liu 
-Ty r 
-C 1 n 



P r o- 
Li u- 
T r P- 
G I n- 
A I a- 
-L t u- 
-Ar* 
-All 
-Th r 
-G 1 u 
-Liu 
-Sir 
— G 1 n 
-Liu 
-G 1 n 
-G 1 T 
-Th r 
-Va 1 
-Tr P 
-Mi t 
-Gin 
-Sir 

— G l y 

— G 1 n 
-A r * 
-P r o 



A I »- 
Mi t- 
H i s- 
G 1 u- 
S t r - 
Liu- 
-Ly s - 
-Li u- 
-Ty r - 
— L t u 
-G 1 y 
-Si r 
-Liu 
-H 1 s 
-G I y 
-I 1 • 
-Liu 
-A t ft 
-G 1 n 
-A 1 ft 
-C 1 y 
-A 1 ft 
-Va 1 
-S • r 
Va 1 



Thr- 
A 1 ft- 
S • r- 
A 1 a- 
S t r- 
-L7 s- 
-l I i- 
— G 1 n- 
-Lr i - 
-Va 1 - 
-1 1 t- 
-CT I - 
-Al a- 
-Si r- 
-Li u- 

— S • r- 
-AiP 
-AiP 

— G 1 n 
-Pro 
-A 1 ft 
-Phi 
-Liu 
-Phi 
-H u 



G 1 n- 
Liu— 1 
A 1 a- 
Thr- 
L t u- 

cn- 
-G I n- 
-G 1 u- 
-Liu- 
-L • u - 
-Pro- 
-P r o - 
-G I y- 
-G 1 7- 
-Li u- 
-P r o- 
-Thr 
-Phi 
-Mi t 
-Al a 
-Mi t 
— G 1 n 
-Va 1 
-Liu 
—A r ft* 



S • r- 

G 1 n- 
Liu- 
Pro. 
Pro- 
-L t u- 
-C I 7- 
-L7 s- 
-C7I- 
-Li u- 
-T r P- 
-S • r- 
-C7 
-Liu- 
-G 1 n- 
-G 1 u- 
-Li u- 
-A 1 a- 
-G I u- 
-Liu- 
-P r o- 
-Ar «- 
-A 1 a- 
— G 1 u- 
-H I s- 



C I > 



a 3 

CCCCCCT^CCCCCCCCOCCOC^Jfc ATC CCT CCA CCT CCC ACC^AO ACC CCC ATI «. CTC *K CCC CTC CAC CTC CTC CTC Kj 
-31 -» 

s; x s: eis iti sh? as a: k ?s ss tr, zi six i? r ss'sh a: z us s e £k s: as sk 
r.? :s £ :is s s: s sash ss sr. ts £ n"ss as it. ^ rs is SS e ss ss ss s: ass 

m m 



CTC CTC CTC CCA CAC TCT 
T»l Lm k*v Cir Hla *«r 

„. 4 ig 431 «*• 

ere », S « err rxe etc «c ere ere »c occ c« e~ « ire ice eee eje ^ ecr ere jee rr« eje j« c« |jq 



Lam hi* »«r cir Lm r»t Lm Trr «• Clr Lm 

assssEssgsssaSKSKSRSRSSSssgasss 



13* 



nm Jit HI ttl 

... trt git tii 

CTA CCC CAC CTT CCC CAC CCC TCA CCCAACCCCTCCCCATCCCATCTATTT*TCTOATTrAATATTTATCTCTATTTAACCCT 
In tn ui L« AH Cla trm MaA 

rTCCTTCCCtWTTTCTWCTTTCATTCTCCTC^ 



cccacctcSacacaacaaatccct 

CTCTtt«CCCCeTC<ACAACeA« 

t3?l 

rcccTCCACArrrcccT 

I4SI 



mp ^ T "m*fWT "^"-' ' 1 1 I CTl Xl - IIXt QCCCCACACCTCttCTCCCaXACWCXC 1 1 1 1 

CA»CACAC»CWTCATCrcLxCTO 



ISSt 

TCCTCCACCCCCACTCCCCATCTCCCAC 

1 4TI l«t »»»■ 

CCTCCACTCT CACATTCf AACTCAACTT CACCA T AAT AAACTCTTTCCCT C 
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CD 4 (A ) 

j„ sa ff 

IACCCACACCC ATC CCT CCA CCT CCC ACC C*C ACC CCC ATC AAC CtC ATC CCC CTC CA« CTC CTC CTC TCC 
M«i At* Clr Pr* mi Tbr CI* $«r rr* *.l Lri Leu U.t AI* LwCULmIwU. Trr 

-» 

CAC ACT CCA CTC TCC ACa'cTC CaC CAA CCC ACC CCC CTc'ccC CCT CCC ACC TCC CTC CCC CAC *CC TTC CTC CTC **0*TCC TTA CAC CAA 
St5 »S IT. SS Tr7 T*r V.T ITm Clu AI. TW Pr» L«i Clr Prm AI • 5tr *«r U« rro Gin Scr Ph. IwUiUl Cr. U» «y CJ* 



CTC ACS AAC *TC CAC CCC CAT CCC CCA CCC CTC CAC CAC AAC CTC TCT CCC ACC TAC AAC CTC TCC CAC CCC CAC CAC CTC CTC CTC CTC 
5.1 Art L*» II. CI* Clr AJr Clr Al» Alt Law CI- CU Lr. 52 CM AI. T*r Trr Lr. L*u Cr» Ml- Pro CI. 61* U« Ul U« Ln 

31 43 *• 

... «ta M* 333 

ACC CAA CTC CAT ACC 



CCA CAC TCT CTC 
Clr Ml. St Lav 



CCC ATC CCC TCC CCT CCC CTC ACC ACC TCC CCC ACC CAC CCC CTC CAC CTC CCA CCC TCC TTC ACC CAA CTC CAT ACC 
Clr ll« Pr* Trr Ala Pr» L«t S.r S*r Cr* rr* S«r CI* AI* Lm CI* L*« AU C»r Cr* Lw l« «• Ul S.r 
U TO 

339 413 4S3 «*• 

TAC CAC CCC CTC CTC CAC CCC CTC CAA CCC ATC TCC CCC CAC TTC CCT CCC ACC TTC CAC ACA CTC CAC CTC CAC CTC 
Trr Cta Clr Lmt L*u CI. AI. L*u CU Clr 11. S«r Pr* CW lw Clr Prt Tkr Lw 4if Tir Uy «■ U» Air r.l 

99 1*3 Mt 

«T9 411 ste »33 

C CAC TTT CCC ACC ACC ATC TCC CaC CAC ATC CAA CAA CTC CCA ATC CCC CCT CCC CTC CAC CCC ACC CAC CCT CCC ATC CCC CCC TTC 
• AMP PM AI. Tfcr Tkr ||« Trr CI* CI* **l Clu CI* Ln Clr **V *U Pr* M. I** CI* Pr» Tfcr CI* Clr AI. tot Pr* AI. r*. 



3T9 

CCC CTT TTC CTC 
Clr L*u P** in 



CCC TCT CCT*TTC CAC CCC CCC CCA CCA CCC CTC CTA CTT CCC TCC CAT CTC CAC ACC TTC CTC CAC CTC TCC TAC CCC CTT CT* CCC CAC 
At. l.r Al» P** CI* Arr Art AI. Clr Clj **l L*w VaI ai. S«r Rlt Law CI* J«r rw L*i Clu v.i s«r Trr An v.l L« Art *»» 



•33 

CAC 
Ml 9 
I TO 



ISO 9T •■• Tit 

CTT CCC CAC CCC TCA fiTOtftlilll I AT«^A^ArTTATgrCTATTTAATATrTATgTCTATTrAAeCCTCATATTTI A . Or ifi CC * IC 

Law ai. CI* Pr* Cf* 



•13 133 330 

~ ^CTCCTCCCATCCCCTCCACTCCCACCTACATACCTAAAT ACCAA6TATTTATT 



TCCCCACCTCCCACCCTTCAC^CTArCAUn CI CCCACCTCCCAO 

•99 1913 1833 1833 1070 1033 

Af »»ffA*A T m I SM I ****TTT ftJ i TfUr*** * 1 ' - 1 ■ ' ■ 'r riTWiy^rrrr iyiinrrt^ ifTrteefCTfMaTC^ IXATOCCrTTCCCTCTCACU-CCC 

IIS3 IITO H30 1313 

ACCAA l 1 HJULUUQ UTCT LUI III III 1L1 1 AACA C I 1 1 1 M»CA CATCCTTTCACTCCCCAACATCACC 



1233 

CACtCCICICCTCI 1 1 11 CTO 



1133 
CCCAC 

1 330 
I3T0 



1399 Ml 3 l«30 MM 

LTrATTTCACrrrr"?TrTr ■ ■ T" "■^"^'■"WT^fw*"- rf-rr>»rrr*grACi til Let i- lerACTCTCA 



HTI M30 1313 

OTTCTAACTCAACTTCACCATAATAAACTC^TTCCCTCCM ************* *** 



04(B) 



Th r - 
Liu- 

cr 3 - 
Clu- 
C I u - 
Le u - 
Liu- 
Pro- 
Pro- 

cir- 
c i r- 
L«u- 
P r o - 
Th r- 
Ph«- 
Mtt- 
Ali- 
Met- 
G J n 
Va 1 
Leu 
A r ff 



Pro- 
Pro- 
Lcu- 
-C I r 
-Lm- 
■Cyr 
-Liu- 
-Tr P 
-Sir 
-Cyi 
-L« u 
-C I n 
-G 1 u 
-Leu 
-A I a 
-Clu 
-Leu 
-Pro 
-Arg 
-A I a 
- G 1 u 
-H I s 



- L t u • 
• G I n- 
-Clu 
-Asp- 
-Leu- 
-Hit 

-C l y 

-A 1 a 
-G 1 n 
-Leu 
-Phi 
-A I a 
-Leu 
-G t n 
-Th r 
-G I u 
-G t n 
-A 1 a 
-A r t 
-S e r 
-Va I 
-Leu 



-Clr- 
-Sir- 
-Gin. 

— G 1 T - 
■en 
-Pro 
-H i «• 
-Pro 
-A 1 a- 
-Str 
-Leu 

— Leu 
-G I y 
-Leu 
-Th r 
-Leu 
-Pro 
-Ph e 
-A 1 a 

— H i t 
-S e r 
-A J a 



-Pro- 
-Ph e- 

- V a I - 
-Ala- 
-Ala. 
-Clu- 
-Sir- 

— L e u • 

- L e u • 

— G 1 n 
-Trr 
-Glu 
-P r o 
-Asp 

- 1 1 e 
— G 1 r 
-Th r- 
-A 1 a- 
-G I 7 

— Leu 
-Trr 
— G 1 n 



-Ala- 
-L e u - 
-A r g- 

- A 1 a - 
-Th r - 
-Glu- 
-Le u- 

- S e r- 
-G 1 n- 
-Leu 
-Gin 
-C I y 
-Th r 
-Va 1 
-Tr P 
-Me t 
-G 1 n 
-Sir 

-G l r 

- G I n 
-Arg 
-Pro 



-Ser- 
• Leu- 

-Ly s- 

-Li u- 
-T7 r 
-Leu 
-G 1 7 
-S i r< 
-Liu 
-His 
-G 1 y 
-111 
-Liu 
-A 1 a 
-G 1 n 
-A 1 a 
-C 1 y 
-Ala 
-Va I 
-Sir 
-Va 1 



-S e r- 

- L y s - 

- 1 I e- 
-G 1 n- 
-Ly s- 
-Vil- 
-I 1 e- 
-Cy s- 
-A I a- 
-Se r- 
-Li u- 
-Si r- 
-As P- 
-As P- 
-G 1 n- 
-Pro- 
-A 1 a- 
-Phe- 
-Le u- 
-Ph e- 

- L e u- 



( n ) 
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1 


100 


ZOO 300 400 900 COO 


too no x 


10 1000 noo 


IZOO 1300 1400 ISOO 




SMUI 


Or*l 


ftrtl 


















foil 


Iccll 






| tMlt SmUI Iccll 





IC«I A»t 



B 6 



EcoRI 




CCAATCACCCCCCTC CCCC | 
CCTTACTCCCCCCAC I 



: ccccl 




EcoRI 



Apal 



CSFcDNA 



EcoRI 
Kit"** 




\ 


t EcoRI 




EcoRI 



Apal-Dral >^C> 
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3. 
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(7 5 4 9 ) #*!± ff tt 8 
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6. MEOWS 

(1) nntllB9;3 0Hir;5lT-SB7fi rz«B« 
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«a-»i«BE«w««cwas.nT^» ( FER 

M BP-9 54 ) o J tfiBElTSo 

(2) raSB32HSB1 OR rFERMSSBUSP 
-8453J€TFERM BP-955J 



K(ffI6 1 *M R If B 

mm-E-er ? s ia « » 

KJffl60fcmtW;B2 69 4 5 5*3 

2. 

3. ¥&*U/c« 

ifcl,lfiUtKi7RI5 I R 5,151 3 
(33 1) »|i»«asaiCfitt 

± n ft x 

4 . iU'A *Sfi! " 1 0 4 rS« r . (03)545-4570 
!fiOflUn3ftE«il!2Tnn 5«1 5^ 
t > h 5 Jl/3fe'ffitt 8 0 2 R'fd 
(7 54 9 ) ftjffll 0 « J* t!i 

6. infiiCKT) ( 1 ) «X««V53!8 3 5 2 H 
(2> ax«ffV73s8 4 5 3*1 

aiasa^ffix^tttfiKa^ftr^aww^w 
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( 2 ) ax«fc-ff3E9 5 5 3 

< 1 > waafi-Qiawm ssflii a 1*5 f c,l .lit I 
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